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ENGINEERING MECHANICS 


L. E. Grinter, Dean of the Graduate 
School and Director of Research at 
the University of Florida 


This text unifies the teaching of statics and 
dynamics and sets a new standard of usefulness 
for a textbook in these two fields. Presenting 
mechanics in logical thought-sequence, it solves 
special cases and numerical examples directly 
from a few basic laws. It treats statics before 
dynamics, divides space and emphasis equally 
between the two subjects, and begins with a 
section on the history of mechanics. 


Ready in the summer 


Introduction to 


ENGINEERING ECONOMY 


REVISED EDITION 


Baldwin M. Woods, Professor of Engi- 
neering, University of California; E. 
Paul DeGarmo, Professor of Mechani- 
cal Engineering, University of Cali- 
fornia 

Bringing completely up-to-date this full cover- 
age of the economic problems of engineering, the 
authors cover such topics as investment—the 
purposes and methods of determining its advisa- 
bility; production problems; the use of statis- 
tical methods; and quality control as it relates 
to the economy of production. 


Ready in June 


The Macmillan Company 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 
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Highway Design 
and Construction 


Arthur G. Bruce and John Clarkeson 


As in previous editions of this outstanding 
text, the primary purpose is to present the modern 
methods of construction of road surfaces. In this edi- 
tion, however, special emphasis has been given to the 
following: preliminary studies; vehicle characteristics; 
driver behavior; sight distance; traffic studies; inter- 
section study and treatment; highway capacity; and 
speed characteristics. 


The authors constantly deal with the eco- 
nomic considerations involved so that the student not 
only gains a knowledge of engineering techniques but 
also forms the habit of weighing economic factors in 
reaching conclusions. 


HIGHWAY DESIGN AND CONSTRUCTION 
is well balanced, clear and concise, and very profusely 
illustrated. It is not a “sectional” book, rather it 
treats the subject in a manner which includes devel- 
opment in all parts of the country. 


Third Edition 700 pages ~ $6.50 


TEXTBOOK COMPANY 


SCRANTON 9, PENNSYLVANIA 
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Published in April 
THE SLIDE RULE 


H. W. Leach, Professor of Engineer- 
ing, Tarleton State College; George 
C. Beakley, Associate Professor of 
Engineering, Tarleton State College 


These two professors of engineering have written 
a text which combines an explanation and dis- 
cussion of the various slide rule operations (in- 
cluding all the scales in common use) together 
with drill problems to give the student an ~ 
opportunity to practice the techniques desired. 
Numerous example problems are given to help 
the student to check his settings on the scales. 
A comprehensive list of drill problems provide 
sample material for practicing all of the opera- 
tions usually performed on the slide rule. 


Paper bound, $1.00 
Ready for Gall 


THE CLOSED DIE 
FORGING PROCESS 


Peter E. Kyle, Francis Norwood Bard 
Professor of Metallurgical Engineer- 
ing and Assistant Director of the 
School of Chemical and Metallurgical 
Engineering, Cornell University 


Here is the story of the essential steps in pro- 
ducing drop forgings, written to acquaint the 
engineering student with the place of forging 
products in the design and construction of 
machines and structures. The author discusses 
the raw materials used, the forging and auxiliary 
processes, and the properties of forged metals 
using as few words as possible and as many 
sketches as needed to explain the process. 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 


be 
| 
‘RT 
ILSON 
WHEAT 
DAHL 


Cable lasher appears to right of workman. As the cable 
and supporting strand feed through, the machine ro- 
tates, binding them together with steel lashing wire. 
Meanwhile, a winch hauls the lashed cable into position. 


Ir Is a job your telephone company 
faces every day. Thousands of miles 
of cable go up each year—all secured 
to steel strand running from pole to 
pole. The best way to secure cable is 
to lash it to the strand with a spiral 
binding of wire. 

One way to do this is to raise cable 
and strand separately, then lash them 
together by a rotating machine pulled 
along by workmen on the ground. 
This produces a strong, tight support 
for the cable. But each pole has to be 
climbed as many as four times. So 


How would 


you 
hang cable 
..- by the 


mile? 


Bell Laboratories engineers devised 
an easier way. 

Now, lashing can be done on the 
ground so that cable, strand and lash- 
ing wire may be pulled into position 
as a complete assembly. Usually 
workmen need make only two trips 
up each pole. 

For telephone users, the new way 
means that cable can be installed 
faster, while costs are kept down. It 
shows again how work at Bell Tele- 
phone Laboratories improves each 
part of your telephone system. 


Bell Telephone Laboratories 


Improving telephone service for America provides careers for creative men in mechanical engineering 
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INTERNATIONAL HARVESTER? 


ots Stable, essential industry: The products manufactured by Harvester are 
basic, essential products that pay for themselves in use. The 
farm equipment, trucks, industrial power, and refrigeration 
products bearing the Harvester name are essential to our 
economic well-being. This kind of basic industry offers chal- 
lenging careers to its employes. 


ots Job opportunities: Harvester has had steady growth; today it is an 
industrial leader. As such, it offers many fine and diversified 
job opportunities. Today, more than 90,000 people call Har- 
vester their working home. 


os Kinds of opportunities: Special heed is paid to constant improvement of 
products already manufactured. New products are constantly 
being developed. Harvester pays special heed to progressive 
engineering and research. It needs, wants, and is looking for 
capable young people in these fields. Sales production, and 
administration also offer opportunities. 


*{& How about advancement? There is no limit to advancement with this 
company. The president and eleven others of today’s officers 
of International Harvester Company came up through the 
ranks. Encouragement is given the young person with ambi- 
tion and ability. One’s future can be excellent indeed with 
International Harvester. 


INTERNATIONAL fi HARVESTER 


Chicago 1, Illinois 


Builders of farm equipment for easier, more profitable farming ... trucks for better transport... 
industrial power for road-building and earth-moving . . . refrigeration for better preservation of food. 
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RAILROAD ENGINEERING—Volume 1 


By Wi.u1am W. Hay, University of Illinois. A review, in com- 
pact form, of modern problems, methods, and practices. 
first new book in over thirty years, it covers location, construc- 
tion and maintenance. The emphasis is on basic principles and 


on basic materials and components of the railroad plant. 


able as a text because detail changes in methods and practices 


will not make it out of date. 
1953. 484 pages. $7.50 


PROTECTIVE ATMOSPHERES 


By A. G. Hotcuxiss and H. M. WEBBER, General Electric Com- 
pany. Provides an understanding of the various phases of 
protective atmospheres. The book shows how to select the 
best atmospheres for given jobs, and how to apply and use 
them wisely in a way that will produce the required results. 
A pre-publication reviewer writes: “. . . the book is excellent. 
The subject matter is well arranged and logically classified.” 


1953. Approx. 325 pages. Probably $7.50 


ALUMINUM IN IRON AND STEEL 


By S. L. Case, Battelle Memorial Institute, and K. R. Van Horn, 
Metal Aluminum Company of America. A critical, correlated 
summary of all the important research work and published 
information on one of the most important elements known in 
steel manufacture. The work covers the effects of aluminum 
as a deoxidizer and as an alloying element in steels. Published 
under the auspices of the ENGINEERING FouNDATION. 


1953. 482 pages. $8.50 


-PRESTRESSED CONCRETE 


By Y. Guyon. Treats all the basic phenomena of modern pre- 


stressing and develops the application to the problem of simply 
supported beams. Much of the material appears for the first 
time in print. The rest represents a masterly summary of 
information scattered in the pages of learned journals in half a 
dozen languages. The author has, for many years, been asso- 
ciated with E. Freyssinet, the founder of modern prestressing 
practice. 


1953. Approx. 570 pages. Probably $12.00 


On Approval copies are available 


JOHN WILEY & SONS, Inc. 440-4th Ave. New York 16, N.Y. 
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Your engineering graduate can 
get firsthand experience in nearly 
every industrial operation during 
his time on the Allis-Chalmers 
Graduate Training Course. 

He can broaden his knowledge 
and viewpoint working on major 
equipment for electric power, 
mining, cement, agriculture, food 
and chemical processing, steel 
and many other industries, By 
the time he finishes the course, 
he is in the best possible position 
to make a success of his career in 
the industrial field of his choice. 

Be sure that your engineering 
graduates are informed about the 
unique opportunity available at 

ers. 


1 It’s well established, having 
« been started in 1904. A large 
percentage of the management 
group are graduates of the course. 


The course offers a maximum 

* of 24 months’ training. Length 

and type of training is individu- 
ally planned. 


The graduate engineer may 
3. choose the kind of work he 
wants to do: design, engineering, 
research, production, sales, erec- 
tion, service, etc. 


He may choose the kind of 

* power, processing, specialized 
equipment or industrial apparatus 
swith which he will work, such as: 
steam or hydraulic turbo-genera- 
tors, circuit breakers, unit substa- 
tions, transformers, motors, control, 


Message for 


Student Counselors 


Allis-Chalmers Offers Your Graduates a Unique Opportunity 


The Right Job for 
the Right Man 


. Unlimited Potential! 


FACTS... About Allis-Chalmers Graduate Training Course 


poner: kilns, coolers, rod and 
all mills, crushers, vibrating 
screens, rectifiers, induction and 
dielectric heaters, grain mills, sift- 
ers, etc, 


He will have individual at- 
® tention and guidance in work- 
ing out his training program. 


6 The program has as its ob- 
# jective the right job for the 
right man. As he gets experience 
in different training locations, he 
can alter his course of training to 
match changing interests. 


For information watch for the 
Allis-Chalmers representative vis- 
iting your campus, or call an Allis- 
Chalmers district office, or write 
Graduate Training Section, Allis- 
Chalmers, Milwaukee 1, Wis. 

A-4025 


‘om- 
The 
ruc- 
and 
alu- 
tices 
4 | 
SALES 
5 
| 
N.Y. J 


ENGINEERING 


INTRODUCTION TO THE THEORY OF PLASTICITY FOR 
ENGINEERS 


By Oscar HorrMan, Case Institute of Technology, and Grorce Sacus, 
Syracuse University. 276 pages, $6.50 


A text stressing practical applicability, this volume offers an introduction to 
the fundamental concepts and applications of the theory of that branch of the 
mechanics of continua dealing with stresses and strains in ductile metals sub- 
jected to plastic flow. Applications are included to problems involving small 
and large plastic strains, and further application to the theory of metal forming 
processes is discussed. An excellent text for student or practicing engineer. 


TEXTBOOK OF THE MATERIALS OF ENGINEERING. New 
8th Edition 


By H. F. Moore, University of Illinois, and Mark B. Moore, Rutgers Uni- 
* versity. 372 pages, $6.00 


A revision of this leading text, this book offers a concise presentation of the 
properties of various materials, used for machine and structural parts, which 
affect the strength, stiffness, ductility, and resistance to corrosion or wear. The 
properties include methods of production, and chemical and mechanical methods 
of strengthening materials. 


HISTORY OF STRENGTH OF MATERIALS 
By S. TrmosHENKO, Stanford University. 452 pages, $10.00 


Here is a book for engineering mechanics students who, having a knowledge of 
strength of materials and theory of structures, wish to pursue their search 
through the history of development of these sciences from the beginnings to 
the present. The book includes short bibliographies of prominent scientists 
and engineers who have made major contributions in the field. 


APPLIED ELASTICITY 
By C. T. Wane, New York University. Ready in August 


This text provides all necessary fundamental knowledge of the theory to enable 
the student to formulate any problem occurring in the classical theory of elas- 
ticity. It further acquaints him with the most useful analytical and numerical 
methods; therefore, after the problem is formulated, the student is able to solve 
it by one of these methods. 


Send for coon app 


McGRAW - HILL 
330 West 42nd Street 
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McGRAW-HILI. 


“OR M.I.T. INDEX 


Edited by Keirn Henney, Editorial Director, Electronics and Nucleonics. 
Massachusetts Institute of Technology Radiation Laboratory Series. Ready 


— in July 

This invaluable Jndex volume, the last of the twenty-eight volume series, con- 
n to : tains a complete guide to the entire series. Furthermore, it tells the whole story 
' the q of the Radiation Laboratory through articles by Karl T. Compton, Lee A. 
sub- ; DuBridge, and Louis N. Ridenour on its establishment, history of organization, 
mall R activities, and functions, and finally the preparation of the series itself. 
ming 
“ FARM ENGINES AND TRACTORS 

By H. E. Gutvin, University of Rhode Island. McGraw-Hill Publications 

New in Agricultural Engineering. Ready for fall classes 


Easily understandable in presentation, including simplified drawings, this text 
Uni- provides much technical information for student, farmer, 4-H member. It covers 
parts of engines; general terms; operations principles of 2- and 4-stroke diesel 
and otto engines; carburetion, lubrication, ignition; tractor history, selection, 


. the maintenance, tuneup, and operation; special sections on transmission of power 
shich by tractor, truck and car; and complete discussions of engine performance. 

The 

hods 


INTRODUCTION TO STEEL SHIPBUILDING. New 2nd Edition 


By Exr1yAn Baker, III, Newport News Shipbuilding and Dry Dock Co. 
4 Ready in August 

i This new edition extends the scope of this excellent text which emphasizes the 
ship’s hull as a whole, and the relationship of the many shipyard trades to the 
finished vessel. Very little mathematics is required beyond simple arithmetic, 


othe for trigonometry, when used, is sufficiently introduced and explained. Not at- 
a re tempting an exhaustive treatment of each topic, the aim is to explain its relation- 
atists ship to the general subject of shipbuilding. 

: TELEVISION AND RADIO REPAIRING 

Fe By Joun Markus, Associate Editor, Electronics. McGraw-Hill Radio and 

Television Servicing Library. 556 pages, $7.00 (textbook edition) 

4 A manual of television and radio servicing, so practical that even before finishing 
nable F the book the reader will be able to fix about half the sets that come into the 
elas- : average shop for repair. All parts of television and radio receivers are covered, 
rical i with simple step-by-step instructions for testing, repairing, and replacing each 
solve ff ° one. Starting with tubes, it continues through the rest of the receiver parts, 


and includes instructions on antenna installation and cabinet repair. 


for comon approval 
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THEORY AND PRACTICE OF REINFORCED CONCRETE. New 
3rd Edition ; 
By CLarence W. DunuaM, Yale University. Ready in September 


In this greatly amplified new edition, the work has been divided into two separate 
volumes. This first one covers materials and fundamental principles. Written 
from the viewpoint of the practicing engineer as well as the teacher, it contains 
an introduction to ultimate load design and analysis of prestressed concrete 
members as well as the straight line theory. 


ENGINEERING METALLURGY. New 4th Edition 


By BrapLey StoucHtTon, Consulting Engineer; Attison Butts, Lehigh 
University ; and Arprey M. Bounps, Superior Tube Co. Ready in August 


This comprehensive revision covers broadly the structure, properties, treatment, 
and working of metals and alloys, from the standpoint of those primarily con- 
cerned with use, rather than production, of the metals. Presenting the prin- 
ciples and information basic to proper selection of metallic materials in design 
and construction, it includes enough of the production and refining of metals 
to show how properties may be affected. 


PLANNING FARM BUILDINGS. New 3rd Edition 


By J. C. Woorey, University of Missouri. McGraw-Hill Publications in 
Agricultural Engineering. Ready in September 


An entirely new approach appears in this complete revision and reorganization, 
emphasizing housing of all phases of an enterprise, rather than one building at 
atime. The text is concerned with the problems in designing buildings for and 
offering a practical approach to a farm set-up which will give service through 
each phase of the daily operations of the farm enterprise. 


ENGINEERING DRAWING 
By Frank Zozzora, University of Delaware. 369 pages, $5.00 


Here is a concise, profusely illustrated text which stresses step-by-step proce- 
dures in engineering drawing. It provides the teacher with a text to enable him 
to cover essential fundamentals in a short time, enables the student to acquire 
these fundamentals basic to any drawing he may do in industry, and permits the 
practicing engineer to refresh his memory of basic procedures. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street New York 36, N. Y. 
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Emotional Response to Teaching Techniques* 


By N. A. CHRISTENSEN 
Director, School of Civil Engineering, Cornell Uniwersity 


The emotional reactions of a student to- 
ward his teacher play a most profound 
part in his learning process. If his emo- 
tional reactions are correct, almost any 
technique will work and if those emotions 
are wrong, no technique will give results. 

To more clearly illustrate my meaning, 
I wish to recall a painful personal experi- 
ence, from my childhood days, as an ele- 
mentary grade school student. In my 
town of 12,000 people, there were four 
grade schools and one: music teacher. 
Each week he visted each school in order 
to teach the students to read music and 
sing simple songs. He taught classes in 
the fourth, fifth, and sixth grades so my 
first exposure to his teaching was as a 
fourth grade student. 

Te begin with, music moved along much 
the same as other subjects in a satisfactory 
way but with no special interest attached 
to it. Then came a day when we were 
asked to write a few stanzas of music, and 
for some reason, I tried to make mine look 
like a printed sheet. When finished, it 
looked neat and a mild feeling of pride 
was mine as I handed it to the student 
in the front on its way up to the teacher 
who was standing at the front of my row. 
His habit was to glance briefly at the 
papers as soon as he got them and so I 
was watching him to learn his reaction. 
One, two three; mine was the fourth down 
from the top of the pile. When he came 
to it, he paused a little longer than usual, 
smiled and handed the paper to our regu- 
lar room teacher saying, “It looks like a 
printed sheet.” This was exactly what I 


* Presented at Upper New York Section 
Meeting of ASEE, Oct. 11, 1952. 


had been trying for and his offhand re- 
mark, unknown to him, had a profound 
effect upon my efforts in music for the 
next year. My interests in the music 
teacher as well as in music sharpened. 
For the first time I noted that this man 
could sing all four parts of almost any 
song. Gee, what a singing range this man 
had! I learned he was also the conductor 
of the church choir and admired his mas- 
terly control of over 100 singers whom he 
trained. In my mind his greatness as a 
musician was finally and solidly confirmed 
when he led the congregational songs. 
You could hear his voice above all who 
sang even though the number of singers 
sometimes exceeded one thousand. Boy, 
what volume that man had! 

With this state of mind and emotions, 
his classes became a pleasure for me. 
When he would say sing, I would do so 
with all my might and I knew I was mak- 
ing real progress. My confidence grew 
and I took the responsibility to sing out 
so that my seat neighbors followed my 
lead when we sang. 

By this time, I had a slight touch of 
swelled head, an ailment so common 
among fourth graders of which, of course, 
I knew nothing. It was true the other 
students were following my lead in sing- 
ing. This exaggerated my ego and in my 
own mind I was going to march right 
along and be like the teacher himself, until 
one day I made a sad mistake. We were 
reading music in the do, re, mi fashion, 
and came to a long run of notes forming 
an ascending scale which ended in the top 
space of the staff at a note called re. To 
my sorrow, in climbing this musical scale, 
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my reading got out of gear with my sing- 
ing and lagged it by one note so for me 
there was still one more note, mi, to sing 
when the class had reached the top and I 


hit that mi with all my might. Because of ° 


egotism and false confidence, I held it for 
its full count. 

My budding music career as well as my 
ego collapsed with the burst of laughter 
and ridicule from the class. A blush of 
shame burned my face and made me look 
even more ridiculous to all present. My 
idol, the music teacher, completely mis- 
understood my error and interpreted it as 
a show off. My cup of grief overflowed 
when he proceeded to soundly box my 
ears. 

My hero, the music teacher, suddenly 
became a crude baboon with heavy power- 
ful hands. It seemed to me that he had a 
tendency to show off for the benefit of 
the pretty homeroom teacher. His range 
was not so marvelous after all, only two 
octaves. Any good baritone should have 
two and a half. His strut before his choir 
now annoyed me. What a horrible mess 
he made of congregational songs, his voice 
rose above the singing of the congregation 
like a bellowing bull. What a fool I had 
been not to see his true color before, but 
now I knew, especially since my pretty 
cousin had told me that he had tried to 
put his arm around her. He is just a 
grandstander for those females who are 
silly to fall for him. 

Three years later I suffered no pangs of 
sympathy when the newspaper reported 
him laid up in bed with painful arthritis. 
It was eight years before I reluctantly 
consented to join his choir but by this time 
my ability to read music was still em- 
bryonic and so the best I could do was to 
follow my older brother who had had a 
more happy experience under this master 
of music. 

Looking back now, the true nature of 
the experience is clear. The slap I got did 
not change the teacher, his technique did 
not change, his personal qualities did not 
change, it just seemed that way to me. 
The slap changed my whole frame of ref- 
erence for judging him and his techniques. 


EMOTIONAL RESPONSE TO TEACHING TECHNIQUES 


Before the slap he was wonderful and | 
was a dilligent student making good prog. 
ress. After the slap he was the lowest of 
humans. I was balked and my progress in 
music stagnated. Any technique whic 
improves the emotional relations between 
student and teacher is good. My teacher’ 


observation that my written music was | 
neat, was good technique; his slap was bad | 


technique. The commendation conditioned 


me emotionally to learn; the slap raised © 


enormous emotional barriers. 


These emotional adjustments are not | 


static. They improve or decline. One 


very important factor affecting this rise | 
errors 


and fall is the progress which the stv. 
dent makes. The changes are usually 
much more gradual than mine, when I got 
slapped, but nevertheless each action of 
the teacher has its effect upon the student- 
teacher relation. An alert experienced 
teacher will sense these changes and adjust 
his techniques in accordance. The sum 


total effect of a teacher’s techniques, build | 
or destroy the students emotional adjust- | 


ment to him. 


Guiding Principles 


There is enough uniformity of response 
of students to permit the statement of a 
few general guiding principles. 


1. Watch the students and judge your 
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techniques in terms of the reactions and | 


activities stimulated in the student. They | 
learn only by their own mental activity. | 


You can’t pour knowledge into them. 
2. Master the subject matter. 


courses. 


classes. 


master of the material he is teaching. 

3. Use a variety of approaches to the 
subject matter. In the Journal of ASEE 
last May, Mr. Harry W. Case, Associate 
Professor of Engineering and Psychology 
of the University of California, in report 


com | 
plete knowledge of one’s subject is neces | 
sary, especially in basic undergraduate | 
Without complete command of | 
the subject matter, the teacher will not | 
have time to study the reactions of his str ~ 
dents in the relatively large undergraduate _ 
The highest form of student re ~ 
spect is not possible if the teacher is not | 
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ing the results of his questionnaire to stu- 
dents on teaching techniques, emphasized 
the importance of this item and the danger 
of monotonous teaching. 

4. Attack the job of teaching with en- 
thusiasm and vigor. Whatever techniques 
are selected use them with gusto. Stu- 
dents become alert in the presence of such 
a teacher. This vigor should have a na- 
tural quality such as grows out of a feel- 
ing of having something good one wants 
to transmit. 

5. Put the students at ease. Students 
should feel free to state their own ideas, 
without fear of ridicule. Admit your own 
errors freely and students will then do 
likewise. Crack a joke on yourself once in 
a while, a sense of humor will ease ten- 
sions and make the teacher seem more 
human to the students. Care on this point 
is necessary, however, in order not to im- 
pair respect for the teacher and class 
order. 

6. Strive for an atmosphere of ease dig- 
nity of the type which grows out of living 
up to our professional codes of ethies. A 
commendation of a fellow teacher before 
a class, in a subtle but powerful way, adds 
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stature to the teacher giving the praise, 
providing it is sincere. Cheap jokes 
should be avoided like the plague. They 
are distructive of dignity and, worst of all, 
their telling is highly contagious. 


I am afraid that these six points may 
seem like platitudes. The ideas are com- 
mon but they do not qualify as platitudes, 
because they are not given as new or pro- 
found. They are as common as an old 
shoe but nevertheless of basic importance. 

One cannot be much more specific in| 
recommending teaching techniques because 
if he does, he faces the danger of reducing 
the teaching process to a mechanical rou- 
tine. Administrators of education, I be-. 
lieve, should not insist on teachers adher- 
ence to a specific set of techniques because 
by doing so, they may lose the value tied 
up in each teacher’s own personality. His 
adjustment to his students will be made 
best if he is free to sort the techniques to 
fit his own classes and himself. All teach- 
ing techniques can be rightly considered as 
only means to an end. That end being 
to establish emotional relations between 
teacher and student most ideal for the 
transmission of knowledge. 


College Notes 


The potentialities of modern electronic 
processing systems will be emphasized 
during a two-week Special Summer Pro- 
gram on Digital Computers and Their 
Applications from August 24 to Septem- 
ber 4 at the Massachusetts Institute of 
Technology. The program is especially 
designed, according to Dr. Ernest H. 
Huntress, Director of the M.I.T. Summer 
Session, for those unfamiliar with digital 
computers who must determine how newly- 
available computing systems ean be ap- 
plied to their problems and the advantages 


that might acerue. No previous training 
or experience beyond a bachelor’s degree 
in business, science, or engineering will be 
required. The program will be under the 
direction of Charles W. Adams, Assistant 
Professor of Digital Computation in the 
Department of Electrical Engineering. 
He will be assisted by other members of 
the staff of the M.I.T. Digital Computer 
Laboratory, who will act as occasional lec- 
turers and as instructors for small work- 


ing groups. 


Curriculum and Cocurriculum* 


‘By C. MARTIN DUKE 
Associate Professor of Engineering, University of California, Los Angeles 


This paper developed from an effort to 
think out the place in engineering educa- 
tion of the non-academic activities given 
much emphasis in most American engi- 
neering colleges. A certain pattern has 
been found in the methodology and ob- 
jectives of these activities, and the name 
cocurriculum has been adopted for them. 
The pattern is presented here in the hope 
that it may stimulate discussion leading to 
clarification of the role of engineering 
cocurricula.. 

The objectives of engineering education 
may be stated to be the development in 
graduates of intellectual capacity and 
professional attitude. These are attained 
through the devices of curricula, or groups 
of courses, and cocurricula, or groups of 
activities. A diagram of engineering edu- 
cation is presented in the chart of Figure 
1 to show the functions of curriculum 
and cocurriculum. The definition of the 
latter term proposed by the writer fol- 
lows: 


The cocurriculum of an engineering 
college consists of those activities paral- 
leling the curriculum which are carried 
out by students, faculty, and practicing 
engineers with the objective of dévelop- 
ing a professional attitude in students 
toward their education and in graduates 
toward engineering work. 


The activities mentioned are here classi- 
fied as student activities, personal func- 
tions of faculty and professional engi- 


* Based on a paper presented at the an- 
nual meeting of the Pacific Southwest Sec- 
tion, American Society for Engineering Edu- 
cation, December 27, 1951, Reno, Nevada. 


neers, guidance, inspiration, recognition : 
of and aids to achievement, and contact | 
with engineering practice. The profes | 
sional attitude given as the objective of | 
these activities is a complex of several | 
states of mind or attitudes which are 


TRAINING 


| 


PROFESSIONAL 


| ENGINEERS IN 


CAPACITY | 
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ENGINEERING STUDENTS 


Fie. 1. A diagram of engineering education | 


herein classified as morale, orientation, | 
purpose, motivation, and preprofessiona | 
engineering experience. These five state | 
of mind characterize the professional at ( 
titude required i in graduates and also that | 
required in students toward their educa | 
tion. The quality of the result achievel | 
by the cocurriculum depends firstly 
the moral caliber of the students and se 
ondly on the excellence of cocurrialt | 
planning and execution. 

The intellectual development required i2 
engineering graduates is the concern 
the curriculum. It is the principal ob 
jective of the academie portion of the 
student’s collegiate experience and is col 
cerned with the capacities of analytic 
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power, creative thinking, skill with the 
engineering method, knowledge of engi- 
neering subject matter, and understanding 
of society. The result achieved depends 
on the intellectual caliber of the students, 
on the state of mind of the students to- 
ward their studies, and on the planning 
and quality of instruction. 

Curriculum and cocurriculum do not 
exist as separate entities (though usually 
they are operated separately in engineer- 
ing schools). For example, purpose may 
be stimulated as well in the classroom as 
through contact with practice, and tech- 
nical and humanic knowledge is abetted 
by field trips and student organization 
experience. Further, as illustrated by the 
dotted line in Figure 1, the cocurricular 
activities should do much toward develop- 
ing a receptive attitude toward the aca- 
demic work. 


ATTITUDE 
 Towaao 


PROFESSIONAL 
TOWARD EDUCATION practice 


THE 


Fig. 2. The cocurriculum 


COCURRICULUM | 


Figure 1 illustrates how the engineering 
educational process, working through the 
curricular and cocurricular stems, may 
produce high caliber engineers in train- 
ing. In Figure 2 the activities and atti- 
tudes given above are charted, and pre- 
dominant cause-and-effect relationships 
are shown by arrows. As in most block 
diagrams, oversimplifications exist in both 
figures: mental and moral ealibers of stu- 
dents are not static things but fluctuate 
with development of attitudes; forces 
outside those considered, such as family 
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and personal experiences, often predomi- 
nate; feedback plays a major role in plan- 
ning activities to develop attitudes. The 
following two seetions define and describe 
the elements of the cocurriculum shown 
in Figure 2. 


Activities of Students, Faculty, and 
Practicing Engineers 


Most quickly recognized of the cocur- 
ricular activities is the group conducted 
by the students through their organiza- 
tions and publications and labeled student 
activities. They have great morale value 
on account of the informal personal as- 
sociations among students and between 
students, faculty, and practitioners. Serv- 
ices to the college and operation of an 
honor system help set the stage for ac- 
cepting professional responsibilities to 
society. Working closely and voluntarily 
with other students helps to prepare 
graduates for the cooperative nature of 
engineering. 

Seldom deliberately exploited by fa- 
culty and practicing engineers is their 
influence on student morale, purpose, and 
motivation by virtue of their personal 
example, reputation, fellowship, and ad- 
vice. These personal functions are ac- 
complished for better or for worse through 
intimate associations with students and 
groups in the classroom and office, in stu- 
dent organization affairs, and in prepro- 
fessional employment. Integration of the 
curriculum with the cocurriculum is 
achievable only through the cooperation 
of the faculty. 

Particularly important in the precollege 
and early college years is guidance, in- 
eluding counseling, directed toward ori- 
enting and stimulating purpose in the 
students. In addition to the academic 
and career counseling and guidance given 
considerable attention in modern engi- 
neering schools, guidance should be pro- 
vided in connection with features of the 
cocurriculum such as student activities 
and postgraduate professional activities. 

An item of recognized primary impor- 
tance, but difficult of definition, is inspira- 
tion. Certain inspirational activities car- 


i 
| 
le 
1G : 
L ATTITUDE! | 
o 
EXPORENCE 
JLUM 
J 
2 


560 


ried out by faculty, the profession, and 
industry, through programs and personal 
associations, are designed to stimulate 
imagination and emotional drives and thus 


to achieve motivation and purpose. Least . 


tangible element of the cocurriculum, in- 
spirational functions usually are accom- 
plished only incidentally to other activi- 
ties. A few professors and deans do make 
conscious effort in this direction, often 
with modest success. 

Colleges and student organizations pro- 
vide for the recognition of both curricular 
and cocurricular achievement through the 
media of degrees, honors, honor societies, 
student society officerships, ete. Prizes 
and honors also are conferred by the pro- 
fession and by industry. Such recognition 
stimulates morale and motivation. 

Aids to achievement are similarly pro- 
vided as stimuli to morale and motivation. 
This group of activities includes such 
items as tutoring by honor students, study 
facilities, scholarships, loans, and facilities 
for student organizations. 

Every engineering student’s collegiate 
experience includes some contact with 
engineering practice. Practicing engineers 
and the employers of engineers perform 
a guidance and inspiration function here 
in creating the mental states designated 
as orientation, purpose, and motivation. 
In addition there is provided training and 
experience implementing the objectives 
of the curriculum. Students come in con- 
tact with practice during cooperative work 
study programs, on field trips, and by 
attending meetings of professional engi- 
neering organizations. The impact of 
this type of cocurricular activity can be 
very great. 


Attitudes Developed through the 
Cocurriculum 


As an ingredient of the professional 
attitude toward his studies, the student 
firstly should be enthusiastic about his 
engineering education and further should 
conduct himself in an honorable manner 
in his relations with faculty and fellow 
students; such a state of mind, existing 
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in students individually and collectively, 
is called morale. Its symptoms are con. 
fidence, loyalty, honor, pride, enthusiasm, 
and good fellowship. It is stimulated by 
extracurricular student affairs and by 
proper attitudes of faculty, administra. 
tion, and professional engineers. This 
morale should transfer to his professional 
life after graduation with the added items 
of loyalty and pride in the profession and 
in his alma mater. 

The student should understand and 
should possess some perspective regarding 
the organization and workings of his ed- 
lege and of the engineering profession; 
this is orientation. Implied is the under- 
standing of and willingness to accept 
academic and professional responsibilities, 
The orientation picture should compre. 
hend the possibilities of shifting to pe 
ripheral curricula while in college or to 
peripheral jobs after graduation. Guid- 
ance and counseling activities, special 
courses, and preprofessional employment 
help to effect the desired orientation. 

Purpose is an ideal approached by the 


student as he proceeds in the selecting | 
of academic and professional life goals © 


Examples of goals are options in the 


curriculum, student society officerships, | 


first jobs, long range career achievement, 
contributions to the profession and to 
society, ete. It is not to be expected that 
concise and constant goals will be selected 
by most students while still in college. 
Chance will always play a role. Inspira- 


tional association with men and projects, | 


and contacts with engineering practice, 
render much aid in the selecting of engi- 
neering goals. 

Students should be possessed of the 


emotional driving force enabling them to | 


make progress toward the goals selected 


in the oriented picture; this is motivation. 


Classroom activities, inspirational experi- 
ences, recognition of and aids to achieve- 
ment, and contact with practice all influ 
ence motivation as do many non-collegiate 
factors. Without motivation the student 
cannot achieve success either in college 
or in practice—a fact that teachers and 
advisers must have always in mind. 
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An introductory knowledge of some of 
the arts and skills of engineering should 
be obtained by the student before gradu- 
ation to give him preprofessional experi- 
ence. This item, while not classifiable as 
an attitude, nevertheless represents in 
addition to intellectual growth a certain 
maturity of mind which is a desirable 
cocurricular result. 


Applications 
Present use may be made of the pre- 


sentation herein as an aid to seeking 
solutions to problems such as the follow- 
ing: 

1. Emphasis to be placed on both the 
activities and the attitudes of the cocur- 
riculum during each of the four college 
years and prior to college; related ques- 
tions of what should be the philosophy of 
the cocurriculum in the first two years 
including junior college, in the second 
two years, in graduate school, in technical 
institutes. 

2. Devising methods of measuring the 
effectiveness of cocurricula and their vari- 
ous elements. 

3. Planning of activities to encourage 
a particular student reaction or attitude, 
such as orientation, morale, motivation, 
ete.; possibility of devising and evalu- 
ating inspirational programs in and be- 
fore college. 

4. Optimum proportions of student and 
faculty time to be devoted to the cocur- 
riculum. 

5. Emphasizing to the faculty and to 
the profession the key roles they play in 
the cocurriculum. 
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6. Decreasing the mortality of engi- 
neering students; related problem of eas- 
ing the impact of failure on individual 
students while maintaining in the student 
body a philosophy of success. 


The writer’s thinking in connection with 
this paper and with the above list of 
problems has been aided by use of a large 
chart showing greater detail than it has 
been practicable to present herein. A 
limited number of copies of this chart is 
available to interested persons. 


Summary 


It is maintained that cocurricula are 
operated in engineering schools in order 
to encourage in students a professional 
attitude toward their education and to- 
ward engineering practice. This attitude 
is characterized by states of mind identi- 
fied as morale, orientation, purpose, moti- 
vation, and preprofessional experience. 
The cocurricular activities carried out by 
students, faculty, and profession are all 
identifiable with one or more such states 
of mind. 

It is hoped that by this presentation 
the thoughts of engineering educators 
will be stimulated toward further con- 
templation of the objectives and toward 
more effective planning and execution of 
the activities of the cocurriculum. If 
cocurricular experiences and philosophies 
of educators are catalogued over the 
coming years, it may become feasible to 
design ideal cocurricula. 
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The Engineer as an Individual in Industry 


‘By H. N. MULLER, JR. 
Assistant to Vice President, Westinghouse Electric Corporation 


My assigned title for this discussion is 
“The Engineer as an Individual in Indus- 
try.” There is just one key word in that 
titlke—“Individual.” All of my remarks 
will concern the individual; the freedom of 
the individual, the dignity of the individ- 
ual, the development of the individual, the 
retention of individual thought and action 
in a team atmosphere, and most important, 
the necessity for all these ingredients in 
maintaining our industrial strength—the 
keystone of a strong America. 

Our industrial strength is inseparably 
coupled to the individual. I firmly believe 
that our vast productivity could never 
have been accomplished, on a continuing 
basis, under any character of economy 
other than our free enterprise system of 
American industry. We have produced 
so abundantly because in America we have 
had individual liberty ; freedom for the in- 
dividual to pursue his own ambitions, to 
save and to risk, to gain and be respon- 
sible for his own decisions and actions, 
good or bad, win or lose. 

If this dignity and freedom of the in- 
dividual is ever lost in America, our 
strength will inevitably decline with it. 
Our philosophy of life is the key reason 
for our strength. We have great natural 
resources, but there are nations with 
greater raw resources. Americans can 
certainly be no more intelligent than the 
people in the lands from which Americans 
came. We don’t work harder, or even as 
hard in terms of expenditure of human 
energy, as the people of many lands. You 
may say that our great educational system 
makes the difference and is responsible for 
our strength. But this educational system 
is just one product of our basic concepts 
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of individual freedom and individual or} 
portunity. 

We have been able to build the Ameria} 
of today only because all of our people are 
free to think and act as individuals, each 
to express in his own way his creative, 
productive, and cooperative talents that 
collectively result in national wealth, 
strength, and high standards of living 
These fundamentals apply to men of all 
skills and educational levels, from comma 
laborer to professional practitioner. Ani 
among the professions, the engineers have 
emerged as the group most critically im 
portant to the continued strength and fv 
ture growth of our industrial backbone. 


The Place of the Engineer 


Let us analyze briefly the position the 
engineer occupies in industry. He ha 
grown to be our key man. His influence 
predominates in almost all functions of 1 
modern industrial organization. An in) 
creasing number of the other -skills ani) 
specializations are dependent upon the} 
creativeness, the produetive genius, th} 
analysis and the application of the engi} 
neer before their functions have usable} 
significance. 

More than any other group, it is th) 
engineer who has created the vastly cotl- 
plicated maze of modern industrial society.” 
With every additional technical innove” 
tion, the degree of complication increase, — 
and an engineering background becomes 
requisite for more and more of the ke 
jobs. 

This necessity for technological under 
standing applies to the productive orgal 
ization and to all levels of managemert, 
as well as to the directly technical pursuits 
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THE ENGINEER AS AN INDIVIDUAL IN INDUSTRY 


in the departments of engineering. It is 
interesting to observe that over one-third 
of the top management people in Amer- 
iea’s largest producing corporations are 
graduate engineers. This percentage will 
continue to increase in the future for it is 
an inherent necessity. 

Now let us relate this crucial station of 
the engineer to his thoughts and actions as 
an individual. In recent years forces have 
been at work in our country that would re- 
duce the status of individuality. Our peo- 
ple are constantly lured by all kinds of 
schemes for collective security, by all 
kinds of “isms” and devices designed 
against some of our most basic ideals. 
The worst of this is that it is being done 
in the name of “liberalism” and “progres- 
siveness.” Each “liberal innovation,” so 
ealled, with a professional do-gooder as its 
advocate, sounds like a real bargain. All 
put together, they simply mean that in- 
dividual initiative is replaced by govern- 
ment paternalism, that self-confidence is 
replaced by collective reliance, and in the 
end, that dependence replaces independ- 
ence. At that stage, security through gov- 
ernment has replaced freedom, whether 
economic, political, or eventually religious 
freedom. It is an insidious, creeping kind 
of paralysis. It provides its own anes- 
thesia until it is very late and hard to 
arrest. We have traveled down this road 
regrettably far already, but the engineers, 
through their unique post in industry, are 
the one group who can do more than any 
other in showing to a free people their 
self-created peril. This requires action, 
not just words, and it must come from the 
grass roots level by all engineers in in- 
dustry. 

Specifically, look at this problem of 
security as it relates to engineers in in- 
dustry. Certainly the urge for security 
has always been in the breasts of men, and 
properly directed, it is a driving force re- 
sponsible for much of our material prog- 
ress. But this is only true as long as 
we define security as individual security. 
There is no basie driving force in collec- 
tive security; indeed, individual action, 
achievement, risk and gain, are strangled 
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by collective security. This must be made 
unmistakably clear. 

In recent years industry has been met 
with all kinds of demands for greater 
security. These demands include sickness 
benefits, hospitalization plans, bigger and 
better retirement guarantees, an annual 
wage, absolute seniority almost regardless 
of ability, and numerous other forms of 
collective action. Some of these demands 
are decidedly good movements and they 
are entirely justified, but others are not. 
In few cases have the demands been re- 
lated to individual achievement, and I 
have never seen the proponents of these 
plans point out that all payments inevit- 
ably must come out of production; hence, 
from the consumer. 

Engineers can achieve real and endur- 
ing security as can all professional people 
who are both competent and ethical. Such 
security is founded on the dignity and 
freedom of the individual, never on collec- 
tive security, and it has been achieved by 
thousands. It is based on the individual’s 
real value to the community, the indus- 
trial economy, and the national welfare 
through his reputation earned by con- 
structive service. 

To be frank in a point-blank manner, 
any collectivism, including our common 
concept of unionization, is incompatible 
with truly professional performance. 
Collective action, however highly con- 
ceived, will eventually result in a leveling 
process, and will inherently result in a 
strong influence toward mediocrity for the 
individual. At that point, the profes- 
sional man loses some of this ingredient 
of individuality. The freedom that ere- 
ates a vigorous professional attitude has 
begun to wither, and if the process con- 
tinues indefinitely, it may die. 

Ali of the engineering students and 
young engineers in industry must be in- 
stilled with an appreciation of their re- 
sponsibility to the profession as individ- 
uals. They should carry this inspiration 
through the span of their professional 
service if they are to fulfill their obliga- 
tions and realize their opportunities in 
America. 
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In short, if security is based upon 
earned reputation resulting from active 
pursuit of opportunity, the achievement 
of that security is worthwhile, it has con- 
tributed to the development of the individ- 
ual, and it has advanced our profession. 
Grasping opportunity and realizing the 
fruits of accomplishment is real security; 
any other securty cannot be enduring. 


The Employer’s Responsibility 


We have observed that a great majority 
. of the young engineers initially entering 
industry have the motivation toward in- 
dividual accomplishment so necessary to 
professional growth and a maximum rate 
of progress. This fact is a real tribute to 
the job our engineering colleges do in the 
more abstract elements of a professional 
engineering education. There are excep- 
tions, of course, but most are really 
healthy minded youngsters, looking for- 
ward to opportunity in American indus- 
try. What, then, are the responsibilities of 
the industrial employer in seeing that this 
inspiration is nurtured and that the young 
graduate’s ideals are realized? 

First, industry owes the young engineer 
the opportunity to know his organization 
and to find the right job in it. It is in- 
dustry’s obligation to provide high-level, 
flexible orientation and training. 

A good program of training has so 
many benefits. The transition from di- 
rected-development in college to self-de- 
velopment in industry is no longer an easy 
one. While the craftsman of former years 
grew up with the business, the college 
graduate of today steps into a strange or- 
ganization at a relatively high level. He 
has had no opportunity to understand, 
through long association, the methods and 
operation of the concern. During his first 
few years with the company, the young 
engineer is finding his place in the organ- 
ization, attempting to understand himself, 
and shaping his professional goal. Fre- 
quently, he is establishing his family and 
generally his salary is modest. Closing 


the gap between his experiences on the 
campus and the realities of earning a liv- 
ing in a complex situation is not an easy 
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task. Obviously, he needs assistance in 
making the transition from directed-de. 
velopment to self-development, and his 
faith in himself, thus bolstered, maintains 


_ his individuality through a crucial period, 


Many industrial employers have recog. 
nized this need and currently do a good 
job of orientation and training. Unfor. 
tunately, not all do. It is interesting to 
observe that there are valuable by-prod- 
ucts that turn up as a result of a good 
training program. Some of these havea 
very broadening effect. An industry that 
was new to a young man a short time he 
fore employment, now becomes a dynamic 
entity, and he feels a part of it. A good 
training course brings the engineer into 
contact with the best men available for 
training work, and in this way has an ex- 
cellent influence on his behavior that he 
will never lose. He unconsciously has 
built fences against the influences that can 
reduce his professional status and his in- 
dividuality. 


Healthy Attitudes 


A good training program instills 
healthy attitudes. The young graduate 
has been carefully selected as a potential 
key man. He reports to work with high 
hopes to really wade in and build a repu- 
tation. These hopes are further elevated 
when he finds that his company is devot- 
ing the time and effort necessary to ac 
quaint him with its policies, objectives, 
and all phases of operating procedure. 
He knows that he is, at best, only semi 
productive and yet the company sees fit to 
pay him a salary while training him 
Certainly this company must have plans 
for him! 

Contrast this with the direct employ- 
ment case; that is, hiring an engineering 


graduate for a specific job and plopping © 


him into it with no training period. He 
starts becoming a productive employee the 
first day, and many years may pass before 
he learns, piece by piece, what the overall 
company operation is and how it is orgal- 
ized. He learns the hard way what facil 
ities and services are available to him, and 
he may make many embarrassing mistakes. 
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He feels rather lost in a strange world dur- 
ing his first few years and does not realize 
where his opportunities may lie. In short, 
he is being almost pushed into that uncer- 
tain state of mind that makes him easy 
prey for influences not compatible with 
maximum professional development. 

Frequently we hear the comment, “Fine, 
but a smaller company cannot afford much 
of what you were talking about and, there- 
fore, cannot assume such responsibility.” 
With this opinion I heartily disagree. As 
a matter of fact, a smaller company, tak- 
ing only two or three graduate engineers 
per year, has the greatest opportunity 
possible to personalize their orientation 
and training period. Because the organ- 
ization is small, closer contact with the 
men of experience and leadership in the 
organization is possible. Elaborate class- 
room set-ups, essential in the big com- 
pany, are not necessary in the small one. 

It would seem that the sincere employer 
should consider high-quality training to be 
an obligation, and professional growth a 
challenge. It is certainly one way to help 
our young engineers “do more quicker” 
and to that extent have the effect of in- 
creasing our numbers, thus offsetting our 
present shortage. I think you know that 
training has had a prominent place in 
Westinghouse operation for a long time, 
and I ean attest to its effectiveness in mak- 
ing engineers a part of the productive or- 
ganization quickly. 

In addition to a good program of train- 
ing, another measure employers can take 
to develop the individual is to urge their 
younger men to continue their education. 
Nothing enables a man to accomplish the 
maximum amount in his job better than 
good learning habits. His morale as a 
budding professional man is kept high if 
the employer encourages and assists him 
to supplement his college training by 
evening classes or guided self-study. In 
the graduate study programs we provide, 
in cooperation with ten universities, hun- 
dreds of our engineers are currently broad- 
ening their horizons through advanced edu- 
cation. Such study includes both tech- 
nical and general types of courses, and the 
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maturing and broadening effect is obvious 
to management. 

We recognize that physical location, or 
other factors, may not permit all organiza- 
tions to sponsor such formal programs of 
graduate study. However, encouragement 
and guidance from supervision will get 
many recent graduates started on their 
own in healthy self-improvement pro- 
grams. 

Another facet in the development of the 
individual employed in industry is his 
community life. Without going into de- 
tail, it ean be briefly stated that this ele- 
ment of growth is the one most frequently 
neglected by industry. 


Civic Development 


Engineers have a reputation for being 
backward in civie programs and civie de- 
velopment. By the time the engineer 
reaches forty years of age, he probably 
occupies a position of respect and some 
prominence in his community. Why wait 
fifteen or twenty years to get started? 
Give the junior engineer in your company, 
or in your engineering society, or in your 
community a job to do! Make sure he is 
welcomed, introduced to his seniors, and 
that his efforts are recognized. Give him 
tactful guidance, of course, but then look 
out for his smoke, for the energy and 
enthusiasm of youth, once kindled, is a 
powerful driving force. The employer is 
in a key position to make the initial effort, 
but only a few really make an effort. 

Finally, what happens when these 
young engineers begin to feel their pro- 
fessional oats; that is, when the transition 
period from academic life to practice is 
behind them and their horizons begin to 
broaden rapidly? At this point the em- 
ployer has another obligation to youth. 
We must never be guilty of blocking a 
man just because he has a healthy boss. 
We must stand ready to recognize de- 
veloped ability once it is present and keep 
the engineer whose “star is still rising” up 
to his limit in increasing responsibility. 
He will only continue to develop at. a 
maximum rate if his work is a challenge to 
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his ability and experience, so that while he 
can keep his head above water, it is not 
without some struggle. If you are careful 
to place young engineers in jobs where 


continued challenge exists, you may be 


amazed to see how rapidly they grow to 
meet the opportunity that they, then, are 
able to see. 

This leads us directly into the whole 
subject of management development. We 
do not have time to discuss this subject, 
but I will remark that our organization 
has embarked upon a comprehensive, for- 
mal program of management development 
and we are confident of important results. 
It will insure that the more mature men 
of potential recognize the horizons before 
them and it should guarantee that no man 
will be unprepared when opportunity is 
present. Through this management de- 
velopment program, we will make our men 
of potential more effective in their jobs 
and ready for increased responsibility 
quicker. This has the collateral effect of 
increasing our numbers through the broad- 
ening of individuals. 


Conclusions 


Our profession of engineering is re- 
sponsible for most of the material prog- 
ress in the world. With each technological 
innovation, the position of the engineer 
becomes more prominent, and the role of 
the engineer more necessary. In the nine- 
teenth century, the engineer invented 
things and sometimes built things on a 
modest scale. In the past fifty years the 
engineer, besides inventing, became the 
expert on materials and processes, and 
thus created a mass production world, 
vastly complicated in nature. As we enter 
the second half of the twentieth century it 
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is evident that the engineers are the ong 
who must be responsible if our accelerated 
pace is to be maintained. Furthermor, 
the engineers will have to run our enter. 
prise, for as cited at the beginning, with 
each increase in the complication of om 
technical society, an engineering back. 
ground becomes a requisite for more and | 
more of the key jobs. Even today gradv- | 
ate engineers fill more of the top manage. | 
ment jobs than people of any other si 
educational background. This trend will 
continue until a preponderance of all key 
men of management will be engineers, — 
What a tremendous responsibility this 
is! Our profession is rapidly ascending 
to a position where our members can, if 
they will, be the greatest single influence 
in the future of America. So we must 
keep our thinking broad in scope. We 
cannot allow our routine tasks to dull ow 
vision. We can insure that young engi- 
neers receive guidance and work in an en- 
vironment that will preserve the America 
system of enterprise and stop the fuzy, 
foggy, economic thinking that would de 
stroy our loftiest ideals. We can dot 
professional job of providing healthy in 
ternship for our junior members, inelud- 


ing the proper introduction to their pre 
fessional societies and their communities 
Continued leadership of America can only 
be possible if our professional people are 
free to think and act as individuals int 
free economy. Creative thought canno 
endure in any other atmosphere. We owt} 
the rising generation of engineers all th} 
guidance we can offer, because they i 
turn are going to have to assume the 
sponsibility of bringing the next gener 
tion into an even more complicated wi 
of life. 
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Critical Evaluation of Counseling Received 
as Undergraduate* 


By LILYAN B. BRADSHAW 
Placement Director and Assistant to the Dean, Ohio State University 


To anyone who has ever made a study 
evaluating opinions or impressions of hu- 
man beings there finally comes that fateful 
moment when he stares vacantly at a pile 
of statistics, that has been so painstak- 
ingly assembled, and asks himself, “Now 
that I’ve got it, what have I?” Facts and 
figures are interesting enough in them- 
selves but out of them must flow an analy- 
sis of information if they, are to serve a 
purpose. 

To begin with I hope I am not assum- 
ing too much in stating that no one who 
ever attended college escaped the effects 
of counseling in some form. As we grow 
older much of the textbook material we 
worked so hard over as students fades into 
a limbo of the forgotten past (those pro- 
fessors who wrote the texts will please for- 
give me) while the wise counsel and help- 
ful advice we gleaned from kindly instruc- 
tors along the way remain forever with us. 

Student guidance and counseling are an 
irrefutable part of teaching. Whether a 
professor limits his contacts to the class- 


' room or invites his students to his office 


for personal interviews he is serving as an 
advisor. The poet has said “There is a 
tide in the affairs of men which, taken at 


: the flood, leads on to fortune.” If ever 
_ there is a time in a human’s life when he 


needs direction it is during the flood erest 
of youth, for it is then that his physical 
energy, mental keenness and acquisitive 
nature all assert themselves. Teeming as 


“A paper presented to the ‘‘Relations 
with Industry Division’? of the ASEE. 
Dartmouth College, Thursday, June 26, 1952. 
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he is with these vital factors and eager as 


‘he is to employ them to his ultimate ad- 


vantage, he recognizes the need of leaning 
on the counsel and wisdom of those more 
mature. It is for this reason that coun- 
seling received as undergraduates in our 
colleges is of the utmost importance and 
not something to be viewed as extra-cur- 
rieular and insignificant. 

This paper of course is concerned ex- 
clusively with engineers and a critical 
evaluation of the kind of counseling they 
have received as undergraduates in our 
universities. Because I have learned by 
association that engineering alumni of five 
minutes or fifty years are always most 
willing to look back on their college days 
and give forth quite freely with advice, I 
decided to contact a nationally representa- 
tive group of universities and ask for the 
cooperation of the deans in soliciting their 
alumni for answers to a rather brief ques- 
tionnaire. The schools selected extended 
from the east to the west coast and from 
Canada to the deep south. Out of 31 
schools thus approached only five refused 
to participate and in most eases for un- 
derstandable reasons. One other regret- 
fully admitted it never had had any form 
of counseling hence could anticipate the 
unanimity of negative replies our solicita- 
tion would receive. 

Each school was asked to select fifty 
alumni from the past ten years and send 
the questionnaire to them. From a total 
of 25 universities participating, 579 re- 
plies were received. 

It was interesting to note the similarity 
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of proportionate answers which prevailed 
regardless of the size of school or region 
of location. In other words the comments, 
attitudes, and opinions of engineers toward 


college counseling seem to fall into a defi-- 


nite pattern which would have valuable 
significance to any university attempting 
to set up or improve its guidance program. 

We found 311 had regular counseling 
while in college as opposed to 268 who did 
not. Such guidance was by a professor in 
280 cases, by the dean in 102 instances 
and by the placement director for 75. 
Group meetings were the source for 71 
while 34 claimed miscellaneous contacts. 
In 306 replies, counseling was voluntary 
and in 141, required. 


Surprising Answers 

Perhaps the most surprising answers 
were recorded to the question “Were you 
counseled during your freshman year con- 
cerning your choice of engineering as a 
career?” 244 answered “Yes” and 294 
said “No.” From this fact we judge that 
more than half of the students who elected 
to follow the curriculum of engineering 
were never questioned as to their suitabil- 
ity after they once entered. 

Faculty members who do not limit their 
interpretation of duty to the classroom 
alone but who take time to become per- 
sonally acquainted with their students are 
responsible for the overwhelming affirma- 
tive of 528 to 43 in answer to the question 
“Was there a member of the faculty to 
whom you could go to discuss your various 
problems with a feeling that you would be 
met with understanding and from whom 
you would receive a fair opinion?” 

Our next question opened the doors 
wide to criticism as we inquired “Where 
did your school fail most in counseling?” 
In spite of the implied assumption that it 
had failed almost every group had alumni 
who flatly stated “It did not fail.” But 


for those who took advantage of this op- 
portunity to critically evaluate under- 
graduate guidance the greatest fault was 
laid in the first year where it was felt 
that aptitude tests should have been used 
and student interests and capabilities an- 
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alyzed. Some regretted the lack of a wel 
planned counseling system that extende 
not only throughout the entire college pe. 
riod but on into employment problems, 
Others wished a greater emphasis haj 
been placed on the broad scope of engi. 
neering and its breadth of application, 
A few felt their faculties lacked sympathy 
or were not sufficiently experienced indus. 
trially. Some commented that there wer 
too many students assigned to each cou. 
selor. Others decried counseling only for 
unsatisfactory work and the fact that 
their schools did not encourage faculty 
conferences. 

Constructive criticism poured forth in 
reply to the question, “What suggestion 
do you have for colleges of engineering 
whereby they could do a more thorough 
job of counseling their students?” Thes 
answers were stated in a most frank ani 
helpful manner with some participant 
even expressing their appreciation for 
having been solicited. 


Desired Pattern 


Guided by these comments, the follow) 
ing pattern seems to be the one mos — 
desired by engineers. Careful analysis 
will divulge the fact that it is sound, ade 
quate and not out of the reach of amy 
average university staff to effectuate. 

First of all it was felt that guidance 
should begin in the high schools wher 
early interests of young students could lk 
directed in an exploratory way towatl 
those subjects which are basic. Aptituie 
and intelligence tests were highly recon: 
mended during the senior year of hig 
school and as a screening method prior ti, 
and during, the freshman period. Clos 
counseling on a compulsory basis through 
out the first year of college was stronglj 
advised with a follow-up for all students 
at the end of the second year to verify tle 
sustention of engineering interest atl 
capability. Lectures by industrial repre 
sentatives should be open to lower class# 
and attendance encouraged. 

Heavily emphasized by the majority 
was the need to develop a closer faculty 
student relationship and those who t 
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alized the time factor which limits this in 
many schools, went further by urging that 
each faculty member should be regarded as 
a counselor and his teaching load adjusted 
accordingly. 

The importance of orientation courses, 
particularly in the first and last years, was 
pointed out. Also recommended were 
small, informal groups for counseling pur- 
poses in which alumni and upperclassmen 
could participate. It was felt that by this 
means, topics of mutual benefit could be 
developed and new ideas stimulated. This 
suggestion has particular value for the 
reticent type of youth. 

Two comments that were almost unani- 
mously made were: 


1. School should give advice on entire 
field of engineering training, and 

2. School should present frank and ac- 
eurate picture of industrial opportunities 
for engineers. 


It would seem that there is a lack of un- 
derstanding on the part of students as to 
the broad aspects of engineering training 
even on the educational level—and there is 
also a definite confusion in many of their 
minds as to just what their specific expec- 
tations might be in connection with the 
adaptation of their training to industry. 

Some felt that schools and industry 
should develop a closer liaison. As a part 
of this program the values of inspection 
trips and summer work experience were 
emphasized. Favorable comments were 
made on the help that could be derived 
from industrial representatives as fre- 
quent campus speakers. Schools were ad- 
vised to urge the participation of young 
engineers in student activities as an in- 
valuable means of broadening their scope 
of development. 
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Professional registration, and the part 
the college program should play in en- 
couraging it, was strongly brought out. 

The tremendous importance of courses 
in report writing and public speaking was 
underscored by many with only a slightly 
lesser number urging the value of the hu- 
manities for all young engineers. 

Placement offices and their extensive 
functions as a service to students and 
alumni came in for a great amount of 
comment. 


Strong Opinions 


Strong opinions were voiced on what 
made for a good counselor and the remark 
“Avoid over counseling or poor counsel- 
ing” appeared many times. Some alumni 
recommended that: colleges employ full 
time professional psychologists or coun- 
selors but the majority seemed to feel that 
the most satisfactory type was found in 
the ranks of professors who had a broad 
outlook, a sympathetic interest in fellow- 
men, and a sound knowledge of industry 
through personal experience. 

Covering as this study did, alumni from 
classes of the past ten years there is the 
chance that much has already been ac- 
complished by American universities along 
the lines recommended. But whether that 
be true or not, it is helpful to know the 
weaknesses or fallacies in our counseling 
systems as now extant. Not many alumni 
ean look back on their youthful years and 
say, “I did not need guidance.” One of 
the greatest charms of youth is its willing- 
ness to listen (whether it acts as directed 
is often another matter) but the colleges, 
in serving as the training ground for 
young men and women, should assume the 
obligation of offering them the very best 
of guidance programs. 


| 
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Integrating the Activities of an Agricultural 
Engineering Department in a School 
of Engineering’ 


By GEORGE A. MARSTON 
Dean of Engineering, University of Massachusetts 


I would like to make a few observations 
concerning Agricultural Engineering. In 
the first place, it is concerned with the 
applications of engineering principles to 
the agricultural industry, the largest in- 
dustry in this country. The use of me- 
chanical and electrical power, the design 
of farm structures, the development of 
processing equipment, and the planning 
of soil and water conservation are all a 
part of agricultural engineering. In prac- 
tically all cases these problems have in 
the past been satisfactorily solved by us- 
ing generally known engineering princi- 
ples of electricity, the internal combustion 
engine, structural theory and the proper- 
ties of materials. As a result, Agricul- 
tural Engineering has not demonstrated a 
need for or produced superior scientific 
knowledge. By comparison with Aero- 
nautical or Chemical Engineering, other 
fields that are also relatively new among 
the family of engineers (and I speak as a 
Civil Engineer myself), we do not find 
that Agricultural Engineering has had to 
go to basic scientific research and to push 
back the boundaries of knowledge to find 
the tools necessary to solve its problems. 
Agriculture is the oldest livelihood of 
mankind. Many of its methods have been 
handed down from generation to genera- 
tion. The opportunity to improve its 
procedures in our scientific age has been 
tremendous. Therefore, the Agricultural 


* Presented at Annual Meeting of ASEE 
at Dartmouth College, June 26, 1952. 


Engineer has found plenty of opportunity 
for practicing his profession almost with- 
out regard to his own scientific back- 
ground. The result has been a tendency 
for Agricultural Engineering to be slow 
in advancing from the vocational to the 
professional level. 


Breadth of the Field 


There is another point that I wish to 
eall attention to. Agricultural Engineer- 


ing is a much broader field than either | 
Aeronautical or Chemical. In fact, it is 
in many ways a more diversified field of 


engineering than any of the others, taking 
its structures from the Civil, machine de- 
sign and the internal combustion engine 
from the Mechanical, farm power and 
equipment from the Electrical, and pos- 
sibly food processing from the Chemical 
Engineers. Thus, it is unique among the 
family of engineers—sort of like the cos- 
mopolitan child. This has its advantage 
but it makes Agricultural Engineering 
different—and to be different does not al- 
ways win acclaim in our times! 


I must certainly assume that most of | 
you here today are interested in Engineer- © 
ing Edueation. You must recognize that 


Agricultural Engineering will not become 
a highly regarded branch of engineering 
until those of you in educational work put 
your own house in order. Service courses 
in refrigeration, farm motors, farm equip- 
ment and farm structures, without at least 
physics and mathematics as prerequisites, 


570 JourNAL oF ENGINEERING EpucaTION, JuNE, 1953 


should 
neerin; 
“Farm 
them 
The se 
in the 
from | 


course 
should 
dents 
engine 
ing cl 
everyt 
Mecha 
modyr 
ity, 
mathe: 
neerin 
if Ag 
should 
prerec 
C.E— 


sidera' 


specia 
civil, 
with 
ture fi 
comps 
Possil 
traini 
neers | 
Nov 
what 
ities ¢ 
partm 
There 
make 
tion t 
first 
limite 


| Son 
attrac 
under; 
a pro 
CcurTIC 
until ; 
emplo 
tries t 
tural 
larly 
| 


ural 


oortunity 
ost with- 
fic back- 
tendency 
be slow 
al to the 


wish to 
ingineer- 


in either 
act, it is 
| field of © 


s, taking 
shine de- 
n engine 
wer and 
and pos- 
Chemical 
nong the 
the cos- 
lvantage 
rineering 
s not al- 


most of © 
ingineer- 
nize that © 


become 
‘ineering 
vork put 
> courses 
m equip- 
; at least 
quisites, 
JUNE, 1953 


should not be called Agricultural Engi- 
neering courses. I suggest the term 
“Farm Mechanics” courses—however, call 
them what you will but not “engineering.” 
The service offered by the “tire engineer” 
in the local garage is not far different 
from some of the work offered in these 
courses. That doesn’t imply that they 
should not be offered for Agricultural stu- 
dents but don’t confuse others with this 
engineering title. Agricultural Engineer- 
ing curricula should include practically 
everything of the first three years of the 
Mechanical Engineering program: ther- 
modynamics, applied mechanics, electric- 
ity, and of course all the physics and 
mathematics required of the other engi- 
neering curricula. In fact, I often wonder 
if Agricultural Engineering education 
shouldn’t be at the graduate level, with a 
prerequisite a degree in M.E. or E.E. or 
C.E.—but let’s leave that for future con- 
sideration ! 


Is Agricultural Engineering Needed 


Some will question the possibility of 
attracting qualified students with such an 
undergraduate program. It has long been 
a problem of Agricultural Engineering 
curricula, and I doubt if it will be solved 
until your group “sell” themselves to the 
employers of engineers. Even the indus- 
tries that manufacture primarily agricul- 
tural machinery have not been particu- 
larly vocal in expressing a need for this 
special kind of engineer. The trained 
civil, electrical or mechanical engineer 
with an interest in problems of agricul- 
ture finds himself with but slight handicap 
compared to the agricultural engineer. 
Possibly this is due to the poor scientific 
training some of our agricultural engi- 
neers have had in the past. 

Now, with this background as I see it, 
what about the integration of the activ- 
ities of an Agricultural Engineering De- 
partment in a School of Engineering? 
There are several “selling” points that 
make such a department a desirable addi- 
tion to an Engineering School. In the 
first place, this field brings almost un- 
limited problems of the applications of 
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engineering principles which can be suit- 
able investigation projects for staff mem- 
bers of all departments and at all levels- 
of professional background. Often the 
instructor or young assistant professor 
finds it difficult to get started on a re- 
search project which he feels has practical 
value and which has not been exhaustively 
explored before. Agricultural Engineer- 
ing provides plenty of opportunity for 
the young engineer to practice his pro- 
fession. 

Furthermore, agricultural engineering 
brings a spirit of service which is not al- 
ways found in other departments. The 
Agricultural Extension and Experiment 
Station work of the agricultural engineer- 
ing departments tends to broaden the out- 
look of staff members. Consultirfg work is 
normally a part of the activities of the 
staff of an engineering school, in some en- 
couraged and in others tolerated. Yet I 
know of no group that does more con- 
sulting work than the agricultural engi- 
neering departments through their exten- 
sion activities. The fact that this is gen- 
erally state- or federally-financed creates 
a spirit of service to the community at 
large that seems to me is more apparent in 
Agricultural Engineers than in others. 
There can be built up through the needs 
of this department a cooperative attitude 
on the part of all units of the School of 
Engineering. 


Training and use of Staff 


Other departments will readily accept 
the Ag. Engineer as part of the School if 
staff members are well qualified. Depart- 
ment heads have got to be aware that 
their colleagues in engineering schools are 
critical of the Agricultural Engineer who 
by training and experience and accom- 
plishments is really a good farm mechanic 
—valuable as he may be. There obviously 
cannot be two standards of qualifications 
for the professional ranks in the same 
school—one for Agricultural Engineers 
and one for the other fields. This often 
means that the service courses for Agri- 
cultural majors will have to be handled by 
non-engineers, whose advancement ceiling 
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is lower than the engineers, or by instrue- 
tors. Neither situation presents a serious 
problem if properly handled. I am con- 
vineed that the instructor who must offer 


refrigeration, for example, to dairy ma-. 


jors who haven’t had physies will have to 
do a real teaching job. This experience 
will be fine if he advances to the profes- 
sional subjects. 

The occasional use of Agricultural En- 
gineering staff members to handle engi- 
neering science courses, such as applied 
mechanics and strength of materials or 
engineering drawing and surveying, is a 
technique that can be used in integrating 
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this department into the School. It cay 
create a spirit of cooperation in the over. 
all educational training of the engineey 
that will be most helpful. 


Conclusion 


Based upon five years of experience and 
a real interest in seeing Agricultural En. 
gineering develop, I feel that the logical 
place for such a department is in a school | 
of engineering. There are administrative 
problems involved but the ground is fertile 


for truely professional growth of Agni. 
cultural Engineering, which I am sur | 
you all want. 


College Notes 


The story on the inclusion of philosophy 
courses in the University of Detroit cur- 
riculum announces an Arts College “in- 
vasion” somewhat unique in the history 
of engineering education. This is the first 
time an engineering college has placed 
such stress on philosophical principles. 


% % 


Dr. Alfred W. Doll, Professor and 
Head of the Department of Physics at 
Pratt Institute, has been named Acting 
Dean of the School of Engineering to suc- 
ceed H. Russell Beatty. Dr. Doll received 
his education at the University of Penn- 
sylvania, Columbia University, and New 
York University. He is active in the 
ASME, the American Institute of Physics, 
ASEE, and Tau Beta Pi. He has been 
a member of the faculty of Pratt Institute 
since 1925, and has headed the Physies 
Department since 1938. Mr. Beatty, who 
has been at Pratt since 1937, will assume 
the Presidency of Wentworth Institute in 
Boston on July 1. He is a graduate of 
the University of Maine and New York 
University, and an experienced manage- 
ment engineering consultant. He holds 


membership in ASME, ASEE, and Tau 
Beta Pi. 


Two new engineering buildings were 
dedicated on March 26, 1953 at the Agri- 
cultural and Mechanical College of Texas. 
These were a Texas Engineers Library 
building and an engineering classroom 
and laboratory building. 


* % 


Appointment of Dr. Albert G. H. Dietz 
as Acting Head of the Course in Building 
Engineering and Construction at the Mas- 
sachusetts Institute of Technology has 
been announced. Beginning July first the 
course will operate as part of the Depart 
ment of Civil and Sanitary Engineering 
and its instructing staff will be included 
in this department. 


% 


Appointment of Dr. William A. Patter 
son as dean of engineering at Fenn Col- 
lege, Cleveland, Ohio, has been announced. 
Patterson, Fenn registrar since 1946, was 
appointed associate dean of engineering 
in February last year after former engi- 
neering Dean G. Brooks Earnest became 
Acting President. 
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Distinguished Professor at the 
University of Kentucky 


By M. M. WHITE 


Dean, College of Arts and Sciences, University of Kentucky 


The problem of recognizing merit and 
holding personnel is met in all professions 
and in all fields of industry. Financial 
reward is always but one of many factors 
determining a man’s choice of jobs and in 
our Universities it is a relatively weak ele- 
ment. Fortunately, opportunity for serv- 
ice, security, and recognition are desired 
more than material gain. Were this not 
true, we could not hope to hold our out- 
standing young men for we cannot com- 
pete with government or with industry in 
monetary inducements. As a recognition 
of service and ability the College of Arts 
and Sciences of the University of Kentucky 
elects each year from its membership the 
“Distinguished Professor of the Year.” 


Privileges and Obligations 


The honor allows the man elected to 
have one semester on full salary free from 
all academic routines. It permits him 
complete freedom to develop his interests 
in his own way. He may spend the 
semester in his laboratory; he may gather 
research material in far places; he may 
go around the world; he may write a book 
in Florida or in California. During the 
nine years that we have had the program 
each of these things has been done by some 
professor. 

Following this semester the professor 
must deliver to his colleagues and the pub- 
lie a lecture based on his voluntary activ- 
ity. Every effort is directed to make this 
lecture and the reception following it an 
occasion of interest to the academic com- 
munity and of honor to the Distinguished 


Professor. A printed statement of the 
professor’s personal history and election 
to the honor, with mention of the title and 
date of the lecture, is mailed to approxi- 
mately four hundred individuals in other 
institutions. This list varies from year to 
year, being comprised mainly of persons 
interested in the field of the lecturer. 


Method of Selection 


The Dean of the College of Arts and 
Sciences appoints a committee of five staff 
members of professorial rank to conduct 
the election and arrange for the lecture. 
Usually staff. members who have previ- 
ously held the honor constitute the major- 
ity of committee members. 

In the spring, the committee sends to 
each faculty member a request for one 
nomination selected from a list of all in- 
dividuals holding professorial rank with- 
out administrative duties. The request is 
accompanied by a list of eligible persons, 
a list of professors previously honored 
and a short statement of the basis upon 
which nominations are to be made. 

After the nominations have been re- 
ceived a ballot listing the highest three or 
four nominees is sent to the voters. If 
other ballots are required to give one 
nominee a majority, the nominee receiving 
the fewest votes on a given ballot is 
dropped from subsequent ballots. 

When one candidate has received a ma- 
jority of the votes, he is so informed by 
the chairman of the committee. He then 
makes arrangements with the Dean to be 
released from his usual duties during the 
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fall semester and selects an approximate 
topic and date for his lecture to be given 
during the spring semester. 


Functions Served 


1. The 
promotes the prestige of the teacher 
among the University personnel. During 
the nine years that we have bestowed this 
honor the recipient has always been a man 
whose teaching ability was rated high by 
his colleagues. Research has played its 
part in the choice but has not been the 
primary factor in selection. You have 
probably noticed that a member of a Uni- 
versity Faculty, asked by a stranger what 
he does, is more apt to say that he is a 
physicist, an engineer, or a psychologist 
than that he is a teacher. Isn’t this be- 
cause he prefers to identify himself with 
the group which he thinks has the higher 
prestige? Yet we have great faith in the 
value of the teaching profession; we make 
sacrifices—certainly financial ones and 
often others, too—to belong to that pro- 
fession. There is delight in occasionally 
producing a really outstanding student. 
There is pleasure in having a good or 
average student thank you for what you 
have contributed to his learning whether 
by inspiration or by solid factual material. 
All of us have enjoyed these intangible 
values. But public recognition brings a 
zest of its own. 

2. Election to this honor gives security 
and pride of accomplishment to the re- 
cipient. It is an honor given by one’s col- 
leagues with a secret ballot. Administra- 
tive approval, increase in salary and rank, 
offers from other Universities are desir- 
able but this indication of confidence by 
fellowworkers is something quite different 
and probably more pleasing. 


Distinguished Professorship 


THE UNIVERSITY OF KENTUCKY 


3. Not only the immediate election hit 
the knowledge that there is to be one each 
year encourages faculty members to knoy 
and appreciate workers in other fields. In 
this age of specialized training and de 
partmental organization, we must strive 
constantly for cross fertilization of ideas 
from many departments. 

4. Although the Administration has 
nothing to do with the election of the 
Distinguished Professor and little to d 
with the implementation, it receives bene. 
fits also. Members of the Administration 
see individuals from a different and wm. 
fortunately limited point of view. Knov. 
ing the evaluation of a man by his cdl- 
leagues is of great value. 

Another advantage to the Administra. 
tion is that destructive criticism may kh 
reduced and secapegoating (with the Ad. 
ministrator the goat, of course) may k 
decreased. Constructive criticism is, of 
course, a very different matter. 

5. A final and important advantage of 
the Distinguished Professorship is the 
Faculty participation in important de¢:- 
sions. To participate in the election gives 
a feeling of belonging to the group. Each 
individual is a vital part of the whole. 

The whole program of the Distinguished 
Professorship depends by its nature up 
faculty initiation, interest and activity. 
Such a program implemented by the Ad 
ministration would be without meaning- 
or at least of very different meaning. 

Anything that will inerease the aetive 
participation of the professor in the de 
termination of the policies of our college 
is valuable. One is constantly delightel 
with the rich, lively, and exciting invel- 
tiveness and ingenuity of the so-called 
absentminded professor. 
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The Role of Professional Licenses in | 
Engineering Education* 


By EDWARD J. NUNAN 
President, New York State Society of Professional Engineers 


Those men who are about to embark 
upon Engineering as a career must expect 
inevitably to face the matter of a pro- 
fessional license. All 48 of the States as 
well as the District of Columbia now have 
a Professional License Law and the earlier 
in his career he obtains this license the 
better off he will be in the end. While it 
is true there are a few exceptions where 
licenses are not required, such as Federal 
employees, certain State and Municipal 
employees, employees of Corporations en- 
gaged in interstate commerce, employees 
of Corporations under the jurisdiction of 
a State Regulatory Body and individuals 
working under the direction of a licensed 
Engineer, it is my opinion that many of 
the exceptions are rapidly becoming out- 
moded. As a matter of fact I know that 
one of the largest Corporations in this 
country has decided upon a policy that 
will not permit any of their Engineer- 
ing employees to be designated by the 
title Engineer nor will they permit them 
to do any Engineering design or construc- 
tion which has to do with the safety of 
the public unless they have a Professional 
License. Many State, County and Mu- 
nicipal jobs now have a Professional 
License requirement. As a matter of fact 
the New York State Department of Public 
Works does not permit a man to take the 
Civil Service Examination for any grade 
ineluding and above that of Senior Civil 
Engineer without a professional license 


* Delivered at the Middle-Atlantie Section 
Meeting, A.S.E.E., at Manhattan College, 
Dee. 6, 1952. 
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even though he may have a college degree. 
Many members of the Department of Pub- 
lie Works who have had long employment 
and neglected to get their professional 
licenses are barred from promotion be- 
cause at this late date they will not take 
time to study and prepare for a profes- 
sional license examination. 


Increases Stature 


A professional license always inereases 
a man’s stature even though he may be 
holding a position which at the time does 
not require a license. It has benefited 
Engineering education through the neces- 
sity for accrediting Engineering College. 
Men graduating in law and medicine are 
required to take their license examina- 
tions immediately upon graduation from 
school, why not the Engineer. 

New York is one of the states which has 
established a plan under which graduates 
from registered courses may take their 
preliminary examinations when they are 
best fitted to do so. Under this plan they 
may take parts one and two of our ex- 
amination immediately upon graduation. 
These are the preliminary examinations 
and upon passing them the man is granted 
a certificate as an Engineer in Training. 
After completing four years of experience 
of a grade and character satisfactory to 
the board, Engineers in Training may then 
take part three. This is the final examina- 
tion for license and upon passing it the 
man is granted his professional license. 
This plan was adopted to permit young 
Engineers to be examined in the basic 
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principles of the profession while their 
training is still fresh in their minds. 
Previous to the change in this law, no one 
was permitted to take any of the examina- 
tions until they had acquired four years 
of satisfactory experience at which time 
they were permitted to take all three of 
the examinations. Under the new system 
a much higher percentage of candidates 
pass than in the eases where they took the 
entire examination at one time, after being 
out of college a minimum of four years. 
Those students who graduate in Engineer- 
ing and expect to follow Engineering as a 
profession will eventually have to face the 
matter of a professional license and the 
time to take that examination for a license 
is immediately upon graduation. 

The New York State Society of Pro- 
fessional Engineers as well as the National 
Society are doing everything within their 
power to see that men graduating in Engi- 
neering Courses are given all the informa- 
tion necessary to enable them to obtain 
their licenses. In many cases we do not 
have the opportunity to reach all of the 
students who should be so advised and it 
seems to us the proper way to handle this 
is through the Engineering Schools them- 
selves. Many men are now. graduating 
without knowledge a license is necessary. 
I can think of no group of Engineers who 
should be more interested in the future 
of the Engineering Profession than those 
doing the teaching in our colleges today. 
They above all should be as much in- 
terested as any one in an Engineering 
License Law and its strict enforcement. 
In addition they have the complete con- 
fidence of all of their Engineering stu- 
dents and they above all should be the ones 
who should stress the advantages of an 
Engineering license and the methods of 
obtaining one. I know that here at Man- 
hattan College and at many other schools 
a great deal of effort is put forth to in- 
struct the students as to the method of 
obtaining their license and also advised as 
to the E. I. T. licenses, when the examina- 
tions are to be held and give them every 
encouragement and advice as to what they 
will have to expect in the nature of an 
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examination. I am firmly convinced that 
every Engineering School in the country 
should follow these lines of thought. It is 
the hope of our Society that eventually all 
of those teaching Engineering in colleges 
will recognize the importance of obtaining 
a license of their own and in this way im- 
press upon all of their students the bene- 
fits to be derived from a_ professional 


license which in turn will make Engineer- 


ing the profession it deserves to be. 
Unionism 


There are many more advantages to be 
gained by having a professional Engi- 


neer’s license or an E. I. T. certificate in | 


that it serves to protect our profession 
from the restrictive practice of Unionism 
when its productivity must be greater than 
ever before, and it is the thought of many 
Engineers in Industry that if all of those 
men graduating in the profession had an 
E. I. T. Certificate when they apply for 
employment the Union problems would be 
much easier solved. The Taft-Hartley 
Act of course eliminates anyone with a 
Professional Engineering license from 
having to join any collective bargaining 
unit. I am firmly convinced that with 
proper education this can also be made 
to apply to the E. I. T. The policy of 
the National Society of Professional Engi- 
neers regarding collective bargaining by 
professional employees is as follows: 


‘¢Tt is definitely unprofessional for a Pro- 
fessional Engineer professionally employed 
voluntarily to join a heterogenous Union 
dominated by or obligated to nonprofes- 
sional groups. The individual responsibility 
and independent judgement required of 4 
Professional Engineer are incompatable with 
the regimentation fundamentally inherent in 
Unionization. Nothing in this statement 
shall be construed as a criticism of Engi- 
neers who may be forced to join a labor 
union against their will but Engineers im 
this predicament should seek to extricate 
themselves by due process of the law. 

“Nothing in this statement of principle 
shall be construed as a criticism of Engi 
neers in Training who voluntarily join 4 
labor union when as a step in their practical 
Engineering training, they are temporarily 
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employed in nonprofessional or subprofes- 
sional work where their fellow workers are 
organized. When promoted to professional 
responsibilities however, the Engineer cannot 
continue in his labor union affiliation without 
sacrifice of professional status.’’ 


Much trouble has been experienced 
along these lines and one large industry 
that I know of has, at present, a strike 
which is forcing many E. I. T. men to be 
temporarily unemployed through no fault 
of their own. I would like to stress at 
this point that these men are not forced 
to join a union. However, unless they 
are engaged in a supervisory capacity or 
in a very special job they become auto- 
matically a part of the office force of this 
organization which is controlled by a 
Union comprised of office workers. This 
Union comprises all of the office help such 
as stenographers, file clerks, blueprint 
machine operators, office boys, ete. In 
other words, it is a bargaining unit which 
comprises the entire office force of this 
organization outside the few of those em- 
ployed in a supervisory capacity and of 
course includes those young Engineers 
who are employed in various sub-profes- 
sional jobs and in Training Courses. As 
I said before it is not necessary for these 
young Engineers to join the Union; never- 
theless they are a part of this bargaining 
unit and whether they join or not they 
are automatically a part of it and to a 
large extent controlled by it and if a strike 
is called they are out of employment also. 
Some of the Engineers have E. I. T. Cer- 
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tificates, others, do not although they do 
have a College Degree in Engineering. 
Again all are subjected to the high pres- 
sure tactics of various Union leaders and 
under these conditions are apt to get some 
erroneous ideas of their future. 


Conclusion 


For the reasons I have stated I believe 
that if all Engineering graduates had an 
E. I. T. Certificate when they applied for 
employment that we then might be able 
to do something for them. Our Engineers, 
due to their training, should be building 
toward future positions where their own 
individual imagination, abilities, and ini- 
tiative will enable them to take over an 
executive position. Certainly there is no 
place for this type of thinking in any col- 
lective bargaining group. 

Forty per cent of industrial manage- 
ment is Engineer trained replacing both 
the lawyer and the banker in top indus- 
trial posts. Engineering is and no doubt 
will continue to be our*country’s third 
largest profession. 

We in the National and State Societies 
of Professional Engineers are endeavoring 
to do everything that we can to increase 
the professional conscienceness, ideals, and 
rewards for the Professional Engineering 
Career. We cannot do it alone. You, 
gentlemen, charged with the education of 
our future Engineers can do a great deal 
to help the profession. With your co- 
operation I am sure we will be successful. 


College Notes 


To bring industrial engineers current 
information in the rapidly expanding field 
of transistors, the Massachusetts Insti- 
tute of Technology will offer a Special 
Summer Program in Transistors and 
Their Applications from July 20 to 31 
during the 1953 Summer Session. The 
aim of the program, announced by Dr. 
Ernest H. Huntress, Director of the M.I.T. 


Summer Session, will be to define those 
areas in which the transistor may have 
immediate application and to make some 
prediction of its future. Approximately 


one-fourth of the M.I.T. summer program 
will be devoted to a development of the 
theory of the operation of transistors, 
starting from familiar physical principles. 


| 
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Training in. Research* 


By FREDERICK C. LINDVALL 


Chairman, Division of Engincering, California Institute of Technology 


The colleges and universities of the 
world during the past hundred or more 
years have provided an environment which 
has led to nearly all of the fundamental 
science upon which our present-day tech- 
nology is based. With very few excep- 
tions, the great names in science and the 
discoveries and principles with which 
those names are associated are those of 
professors and their students in the col- 
leges and universities. Does current spon- 
sored contract research conform to the 
academic objectives of training of stu- 
dents and the production of new knowl- 
edge? 

Industrial research and government lab- 
oratories contribute to the search for basic 
knowledge, but in view of the principal 
objectives of the laboratories of this type, 
we must expect them to be directed toward 
application and development and, there- 
fore, we must continue to look to the col- 
leges for our major advances in funda- 
mental science. This in itself is sufficient 
reason for emphasis on research and upon 
the training in research which comes 
through the efforts of the professors work- 
ing with their graduate students. These 
academic research efforts, in the past un- 
organized as they were and often poorly 
supported, have been successful both in 
output of useful results and in the inspira- 
tion given to students to continue the quest 
for knowledge. This method in basic sci- 
ence is a priceless asset which we must 
support and at the same time must pro- 
tect against the encroachment of develop- 
ment work with its inherent direction. As 


* Presented at the Annual Meeting, 
A.S.E.E., at Dartmouth, June 26, 1952. 


Dr. Conant has said: “There is only one 
demonstrated method of producing basic 
knowledge; that is, by picking men of 
genius, backing them heavily, and leaving 
them to direct themselves.” 

A second reason for research in colleges 
is that teachers who engage in a reason- 
able amount of research maintain their 
professional effectiveness and inspire their 
students with the spirit of freedom of 
inquiry. 

A third reason, which is intimately r- 
lated to the first two, is that the students 
learn research, its spirit and techniques by 
seeing research done and by participating 
in the research program, first as aides or 
apprentices, and then as advanced gradt- 
ate students working as nearly as possible 
as independent investigators. Additional 
reasons for doing research are those of 
publie service to the local community, to 
the state and the nation, of assistance to 
the military, of cooperation with industry, 
—all of which are valid under qualifying 
circumstances, but which are sometimes 
invoked as justification for work which 
might be better called “engineering de 
velopment.” 


A Learning Experience 


Training in research is a learning er 
perience, perhaps more subjective than 
some of the more formalized courses of 
study, which involves an awakening of 
curiosity and a spirit of inquiry, coupled 
with methods and techniques. This spirit 
of research and the leadership which fos 
ters it are prime factors in research trail- 
ing: problems, facilities, organization are 
secondary. A real investigator with “seal- 
ing wax and string” equipment can give 
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a student far more than could be had from 
some types of elaborately implemented 
group effort rightly referred to as “or- 
ganized mediocrity.” The same good lead- 
ership can bring out for the student facets 
of a problem which are contributions to 
basie science, although the objective of the 
problem, itself, may be applied research 
or development. A Langmuir might de- 
velop a dishwashing process and yet con- 
currently make vital contributions to basic 
knowledge of surface physics and chem- 
istry. The man who is doing the work has 
as much to do with the character of the 
research as the specifie stated problem. 
Sponsored research in colleges today 
has reached enormous proportions. Some 
of this work has little or nothing to do 
with the academic program. In many in- 
stances, it is harmful to the teaching pro- 
gram because it dilutes the efforts of the 
teaching staff and brings to the campus 
full-time employees who do no teaching 
and occupy space which is then not avail- 
able for normal graduate student. use. 
Frequently, large-scale projects operate 
under military security in separate build- 
ings and those members of the faculty 
who must spend time there are virtually 
inaccessible to the students. Other clas- 
sified projects in the regular campus 
buildings are objectionable because they 
require the blocking off or isolation of 
corridors or wings, and individual rooms 
bear the inhospitable notice, “Restricted 
Area—No Admittance.” Such activity is 
not in the spirit of academic freedom, 
of discussion, publication, or interchange 
of ideas. Except for a few who may be 
employed as part-time workers, students 
simply do not have access to this work, do 
not see the research in progress, and can- 
not be told about it by the professors. 
Such projects teach no research. 
Fortunately, better sponsored research 
ean be had if discrimination and deter- 
wination are used in the acceptance of 
eontracts so that work of fundamental and 
basic type can be done freely on the 
eempus without restriction on publication 
or use of graduate students. Such spon- 
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sored work can provide the equivalent of 
graduate research assistantships, actually 
compensation for services rendered on 
those government funds which do not per- 
mit scholarship grants. Such association 
with research projects can be real re- 
search training, if the work is done by 
the faculty members and their students in 
the best academic tradition, rather than as 
an highly organized effort with adminis- 
trative procedures inappropriate to aca- 
demic life. 

High dollar value of the research con- 
tract need not lead to an excess of ad- 
ministration. One of the largest contracts 
in Physies at the California Institute of 
Technology—approximately $100,000 a 
year—ineludes a variety of studies in nu- 
clear physics with no administrative ma- 
chinery at all. The responsible professors 
are to be found not in their offices, but in 
the laboratory and, except for age, are 
indistinguishable from the graduate stu- 
dents. This effort has been highly suc- 
cessful in its output of fundamental 
knowledge. 

Another type of sponsored research on 
the CIT campus operated for several 
years with highly organized administra- 
tive procedures. The professors involved 
spent most of their time “directing” re- 
search, rather than participating in it. 
The equipment was elaborate and the 
work was done almost entirely by full- 
time non-academic employees. The whole 
atmosphere was inhospitable to graduate 
students, although they were encouraged 
to participate in the work. Instead stu- 
dents preferred to work on other things 
directly and intimately with professors in 
the personal, informal way in which aca- 
demic research developed, rather than in 
the impersonal, organized directed effort. 
We have subsequently substituted some 
anarchy and chaos for this particular or- 
ganized administration, encouraging the 
faculty members to work directly with 
their projects and are now successfully 
integrating graduate students with the 
several programs. 


| 
| 
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Over-expansion in Staff 


The availability of money for sponsored 
research, particularly from government 
sources, has tended toward over-expan- 
sion in staff and facilities in the colleges. 
In many of our schools the best teachers 
and research men have become so involved 
in project work that too little time is 
available for the personal student relation- 
ships which are needed for the best re- 
search training. Some colleges have used 
project money as a way of augmenting 
faculty salaries to hold personnel. Con- 
versely, in order to meet project commit- 
ments, new personnel have been employed, 
sometimes with the added inducement of 
a faculty position for its prestige value, 
with or without any teaching. The tenure 
commitments, stated or implied, to these 

- new faculty members may present serious 
problems for the future, as project money 
becomes less readily available. 

Just as the faculty salary schedule in- 
flated with contract funds is a serious prob- 
lem, expansion with elaborate facilities is 
potentially hazardous. Large apparatus, 
such as wind tunnels and water tunnels 
which require crews for their operation, 
certainly are luxuries no college can afford 
if government support is not available. 
The fact that these facilities are govern- 
ment properties, which probably could 
not be removed, imposes some obligation 
on the schools to make them available for 
government work which, in the absence of 
easy project money, will be on the govern- 
ment’s terms. The colleges may find them- 
selves with operating contracts for the 
performance of work which is planned 
and directed by some government agency. 
Moreover, these larger facilities are diffi- 
eult for graduate students to use, even 
under present funding possibilities, so 
that, unless the work is very carefully 
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. maintain himself in school and he may 


plannned with the student’s interest jp 
mind, little of value in the teaching of 
research will accrue to the student. He 
may find employment which will help hin 


learn some things by osmosis, but he will 
lack that essential feeling of participation 
and the opportunity to follow some line of 
inquiry which is his own. 

At the California Institute of Technol. 
ogy, the Division of Biology, unhappy 
about student participation in sponsored 
research, has stated that graduate students 
may not be employed on sponsored r- 
search, but instead be granted scholar. 
ships which will permit them to pursue 
research which is simple, self-contained, | 
and individual in character. The spirit 
behind this principle is that a student 
sharing in a sponsored research program 
with other students and under faculty 
supervision will not have the opportunity 
to use his own initiative and develop as 
a well-rounded research man. The rest 
of our campus does not share completely 
this belief, but recognizes its merits. 


Summary 


In summary, it may be stated that 
sponsored research which does not inte 
grate with the fundamental objectives of 
an academic institution in the furtherance 


of basie knowledge and the teaching of 
students is out of place on a college 
campus. Uncritical acceptance of spon- 
sored projects may lead to poorer teach 
ing and mediocre research. Wise use of 
the opportunities for sponsorship allow 
the colleges, working beyond their own re” 
sources, to meet their responsibility, far 
more effectively, for the search for ne¥ 
knowledge and the training of new re 
search workers. 
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TIMELY TIPS 


The Optional Problem—A Teaching Device 


By WILLIAM K. VIERTEL 
Instructor, State University Agricultural and Technical Institute, Canton, N. Y. 


One of the most serious criticisms made 
of modern education is that it often leaves 
the superior student unchallenged while 
the instructor gives most of his efforts to 
the average students who make up the 
majority of his classes, particularly at the 
freshman level. The device of the op- 
tional problem is one way in which supe- 
rior students can be stimulated to do their 
best on work which challenges them. The 
writer has used it successfully over a pe- 
riod of ten years, in various technical 
courses. 

Optional problems may be assigned 
whenever the situation is ripe for them. 
This may be when the topic involved is 
taken up in class; or it may be when suit- 
able motivation arises. It is explained to 
the class that the word “optional” means 
what it says: students do the problem or 
not, as they wish. There is no penalty for 
not attempting it, and no penalty for at- 
tempting it and getting it wrong. For 
anyone who gets it right, appropriate 
credit is given. It may be added that stu- 
dents who can do these problems usually 
do not need any extra credit. A reason- 
able time is allowed to get the problem 
done, remembering that students have 
their regular work to do, in this and in 
other courses. 

It is required that students append to 
the solution, when submitted, a signed 
statement that the work has been done 
honestly. The reason for this is mostly 
psychological. The writer has examined 
several hundred papers on numerous dif- 
ferent problems, over a period of years, at 
two different colleges (one of which had 
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the honor system and one did not), and 
has yet to see any attempted solution of an 
optional problem which did not bear the 
unmistakeable stamp of the personality 
of the student who submitted it. 

Optional problems must be carefully 
selected, and should not be given too often. 
The ideal optional problem is one which 
very few students are likely to get right, 
so that they will have a feeling of some- 
thing unusual achieved if they succeed. 
The writer has always insisted on extra- 
high standards of accuracy and neatness 
in these problems. Errors in reasoning 
or computation, or careless presentation, 
cause rejection. Errors of judgment, in 
some cases, are considered permissible. 
An example of a problem of this type is 
included below. 

The enthusiasm with which superior stu- 
dents attack these problems is a continual 
surprise to the writer. He considers this 
proof, if any be needed, that students do 
accept their share of responsibility in the 
educational process, and will respond to 
a challenge. Students have said to the 
writer, “These optional problems are ag- 
gravating. I get interested in them and 
spend so much time on them that I don’t 
get my other work done.” 

Following are a few examples of op- 
tional problems the writer has used in 
teaching freshman engineering mathe- 
matics. 


(1) A stone is dropped in a well, and it 
is found that exactly 4.0 seconds (by 
stop-watch) elapses between the drop- 
ping of the stone and the time the 
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splash is heard. Assume 1100 ft./see- 
ond as the speed of sound. Caleulate 
the depth of the well. 


(2) A well-known parlor game is to ask 


— 


someone to write down a three-digit . 


number. (The first digit must not be 
the same as the last.) Have them 
write the number, reversed, immedi- 
ately above or below the original num- 
ber. (See example.) Sub- 
tract the two. Then write the 
difference, reversed. Add the 


712 
217 
495 
594 


1089 


last two numbers. The result 
is always 1089. 


The problem is to give a gen- 
eral proof that the result is 
always 1089. 

A ear travels d miles, from Smith- 

town to Jonesville, at an average 

speed of 40 miles/hour. It makes the 

return trip at an average of 60 

miles/hour. Find the average speed 

for the round trip. 

It was on this problem that an error of 

judgment was considered permissible. If 

a student worked with decimals instead of 

common fractions, his answer did not 

come out exactly correct. 

(4) One of numerous devices to convert 
Centigrade temperatures to Fahren- 
heit, or the reverse, is to add 40 to the 
given temperature; multiply by % 
in the first case or 5% in the second; 
subtract 40 from the result. Exam- 


(3) 


THE OPTIONAL PROBLEM—A TEACHING DEVICE 


ple: convert 40° Centigrade to Fabr. 
enheit. Add 40, giving 80. Multiply 
by 9%, giving 144. Subtract 40, giy. 
ing 104° F. 

The problem is to prove that this 
method is theoretically sound. 
Derive the rth term of the binomial 
expansion (a+ b)". Can be used only 


(5) 


if the text-book used does not give | 


this. 

Explain in terms of logarithms the 
use of the right index of the slide ruk 
in multiplication. 

Prove that 


(6 


~— 


(7) 
log, a= a 
Tog, b 
Prove the formula for sin (A +B) 
and cos (A + B) if either A or Bis 
greater than 90°. (Various cases.) 
(9) Prove that 


(8) 


x oon (45-2 


(10) Given a regular tetrahedron, edge 2 
Let a plane be passed through one 
edge of the tetrahedron in such 4 
way as to bisect the tetrahedron. 
Find the angles of the triangle % 
formed. 

Calculate how to lay out a sector of 
a circle so that when formed into 
cone it will have any given bas 
radius r, and any given altitude i. 


(11) 


College Notes 


A plan to aid industry through funda- 
mental research in engineering and science 
has been devised at Carnegie Institute of 
Technology. A regular and scheduled in- 
formation service has been set up by the 
institution. This information service 
makes available to cooperating companies 


reports on current research projects ul 
dertaken by individuals of the engineering 
and science departments. Cooperating 
companies are those organizations whi¢h 
give financial support for research 10 
Carnegie. 


Prof. B. 
Worceste 
Worcest 
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Pg DEVOTED TO THE INTERESTS Officers 
kT OF ENGINEERING DRAWING % 
Joun M. Russ, Editor W. J. Lusapoun 
W. State University of Iowa C. 
CER 


January 2, 1952 


Prof. B. L. Wellman 
Worcester Polytechnic Institute 
Worcester, Mass. 


Dear Prof. Wellman: 


Your report of the East Lansing meet- 
ing, including as it did your invitation for 
expressions of opinion, has prompted 
these remarks. Having spent three years 
teaching engineering drawing and nine as 
a design engineer in varied industries, I 
feel that my views might be of interest to 
men currently engaged in teaching. 

Are integrated drawing courses more 
pedagogically sound and more efficient of 
time? 

T am not certain what is meant by an 
“integrated” course but I presume that 
this means, for example, that structural 
drafting should be taught by the civil en- 
gineering department in conjunction with 
the structural design courses rather than 
as a drafting course given by the drafting 
department. If such is the case, my an- 
swer would be “No.” 

There is almost irresistible tendency for 
the mechanics of drawing to become sec- 
ondary to the theory involved. Drawings 
degenerate in time to sketches on quadrille 
paper. In such a course, the final exami- 
nation almost invariably stresses the the- 
ory which has been studied. It is difficult 
to test a student’s improvement in draft- 
ing ability by a mere final examination. 
Only a drafting course which lays heavy 
emphasis on the grades for the drawings 
submitted serves to drive home the idea 
that the development of drafting skill of 


a professional caliber is one of the prime 
objectives of engineering training. 

How can we convince the administra- 
tions that descriptive geometry is a vital 
part of an engineer’s education? 

I have of course encountered dozens of 
situations where my knowledge of deserip- 
tive geometry saved the day. But more 
important, I have also had several dra- 
matic experiences where a design problem 
was mauled by so-called design draftsmen 
and where the office fat was pulled out of 
the fire by an engineer who had mastered 
descriptive. These instances, although 
they do not occur daily in an office, oecur 
frequently enough to cause run-of-the-mill 
draftsmen and unappreciative employers 
to hold their graduate engineers in greater 
esteem. 

Most schools offer only one semester of 
descriptive geometry. At the City College 
of New York, where I was an instructor 
from 1946-49, two semesters of descrip- 
tive were required; this, I feel, fills the 
need of our future engineers more ade- 
quately. 

What to do with students who have had 
drawing in high school? 

My feeling is to ignore this superficial 
training and require these men to do the 
same work as those students entering with 
no previous training in drawing. I say 
this because I numbered among my stu- 
dents many graduates from a local tech- 
nical high school which has a national 
reputation. These students had four 
years of drawing training in high school 
and openly expressed resentment upon 
being informed that they would be re- 
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quired to take the regular college course. 
I have heard such expressions in my class- 
room during the first few meetings and I 
used to deal with these dissidents by di- 


recting leading questions to them in the 


course of the first few lectures. After re- 
peated confessions of ignorance, the 
smoldering resentment was dissipated and 
the boys buckled down to do a swell job. 

The fault of course did not lie with the 
boys. I attributed the blame to their high 
school teachers who had led them to be- 
lieve that high school training in mechan- 
ical drawing is the equivalent of college 
training in engineering drawing. Until I 
see dramatic proof to the contrary, I will 
continue to reject that idea. The prin- 
cipal reason why high school training 
cannot match the caliber of college train- 
ing is that high school drawing is neces- 
sarily confined to simple objects requiring 
no preparation in descriptive geometry, 
and secondly, high school teachers gen- 
erally do not have the close connection 
with the preparation of engineering draw- 
ings that the college teacher has had. 

As a means of convineing the adminis- 
trations how important engineering draw- 
ing is (I would suggest that the deans 
organize seminars and conferences with 
leading engineers in the community at 
which time they can discuss the general 
question, “How can we train our young 
engineers to turn out professional-looking 
drawings?” Interest should be high be- 
cause almost all offices pride themselves 
on their drawings. The expressions by 
practicing engineers will do much to con- 
vince the deans and presidents that draft- 
ing ability and mastery of descriptive 
geometry represent for engineers, not 
merely mechanical skills, but necessary 
professional skills. 

The importance of drawing itself in 
relation to the professional status of engi- 
neers. 

We have witnessed in recent years an 
attempt by some educators to relegate en- 
gineering drawing to a back seat on the 
The result is that very few col- 


campus. 
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leges, if any, can point to their graduate 
and say, “There is a group of young eng. 
neers who can step into any drafting roo 
and do the professional job that is n 
quired of them.” I have witnessed dozen 
of times the almost tragic first effort a 
drawing by a young graduate from » 


accredited college. Viewing the groggy) 
amateurish first drawing, the employe | 
feels justified in offering the young eng. | 
neer the meager salary which is current, 
because the average youngster simply can. 
not pull his own weight in the office. 

It seems to me that in this connectim 
we engineers ought to borrow from th’ 
medical schools. One never hears of: 
young medical graduate being unable ti 
tie a bandage, administer a hypodermi, 
perform simple surgery, ete. The ly 
public cannot differentiate between 
and old doctors in the performance ¢ 
elementary professional skills. The sam 
ought to hold true for engineers. Ow 


young graduates should be able to turn out 
professional looking drawings as well « 
the older, experienced men. Until sud 
time, the status of the young graduate i 
an office, for several years after gradu 
tion, will be below that of the technica 
school-trained draftsman working next ti 
him. And his salary will be, and is, er 
respondingly lower. 

Those of us who are concerned with a 
vancing the profession both economicall 
and socially must keep in mind that 
less we succeed in turning out a better a 
lege product, starting salaries in the pw 
fession will continue to be below that df 
current union rates for common labor. if 
will continue to require fifteen or mo 
years of professional experience until t 
engineer achieves a financial status cory 
mensurate with the services he renders. 

An engineer who cannot put his desif 
down on paper in conformity with a 
rent drafting standards can do only bil 
a job. Let us train our students to do 
whole job. 

Very truly yours, 
David Singer 
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A meeting of the Executive Board of 
the American Society for Engineering 


he gros; Fducation was held on Monday, April 20, 
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1953, at the Northwestern University, 
Evanston, Illinois. Those present were: 
W. R. Woolrich, President; M. M. Boring, 
J. H. Lampe, E. A. Walker, W. C. White, 
Vice Presidents; C. L. Skelley, Treasurer; 
A. B. Bronwell, Secretary; K. B. Me- 
Eachron, Sr.; and B. R. Teare. 


Annual Meeting 


The Secretary reported on the progress 
of Society activities and the plans for the 
Annual Meeting. 


Nominating Procedure 
The procedure for nomination of officers 
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d Singer 


was discussed by the Board. It was sug- 
gested that the balloting procedure is not 
too well-known to the membership and 
that a summary of this procedure might 
be published in the May issue of the 
JOURNAL. 


Quarterly Report 


The Treasurer presented the statement 
of Receipts and Disbursements for the 
third quarter ending March 31, 1953. It 
appears that the income for the year will 
be from $2,000 to $3,000 over budget. 
Expenses will also be higher than budget, 
owing to an increase in printing costs of 
the JouRNAL OF ENGINEERING EDUCATION, 
the rising cost of supplies and sundry 
printing, ete. The hiring of an assistant 
secretary and an additional office secre- 
tary, as well as salary increases, have in- 
creased costs of operation. It appears at 
present that the expenses will be very 
close to income for the current year, al- 
though there may be a deficit. The finan- 
cial outlook for next year is somewhat 
better, owing to the success of the Asso- 
ciate Institutional Membership drive and 
the inereased advertising revenue. 
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Minutes of Executive Board Meeting* 


Report on Growth of Engineering Unions 


Mr. Karl B. McEachron, Sr., General 
Electric Company, presented a summary 
of the problem facing the engineering 
profession, resulting from the growth of 
labor union activities in this field. He dis- 
eussed the positions taken by EJC and 
NSPE in testimony before Congressional 
Committees, relating to amendments to the 
Taft-Hartley law. He stated that Engi- 
neers’ Joint Council had refused to in- 
elude in its testimony the advocacy of the 
principle of “Freedom of Association” 
which would give the engineers an addi- 
tional degree of freedom through opera- 
tion in company associations. He empha- 
sized the fact that the present Taft- 
Hartley Law draws an Iron Curtain be- 
tween management and labor which is not 
in conformity with professional precepts. 
He also stated that labor unions cannot 
long survive without expanding their ac- 
tivities into other areas of interest to engi- 
neers and that this would ultmately result 
in their attempting to take over the tech- 
nical programs and building themselves 
up as a “Unity Organization” for the pro- 
fession. 

He reviewed some of the plans under 
consideration by his company and other 
companies for developing organizational 
channels, improving the professional 
status of the engineers, and improving 
their working conditions and facilities. 
This will be the subject of the Tuesday 
morning General Session. 

Several points were raised by Board 
Members. It was pointed out that a sub- 
stantial number of engineering graduates, 
probably those most vulnerable to union- 
ization, are not associated with engineer- 
ing societies and therefore are not reached 
by activities of the engineering societies 
in their attempt to forestall the growth 
of unionism. It was also pointed out that 
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the lack of spread in the salaries of engi- 
neers is cause of considerable discontent, 
since beginning engineers are hired at 
salaries not too much lower than those of 


engineers of 10 to 15 years experience.. 


The greatest impact of unionism on the 
engineering profession would be a leveling 
down process which would destroy in- 
dividuality and outstanding achievement. 
Also, the better men are inexorably 
“swallowed-up” in the process of union- 
ization, regardless of whether they want it 
or not. 

An article written by President Wool- 
rich on this subject, entitled “The Engi- 
neering Profession—Leveling off to Medi- 
ocrity or Ascending to New Heights” was 
published in the April issue of the Jour- 
NAL OF ENGINEERING Epucation. This 
article was forwarded to the Engineers’ 
Joint Council to be sent to all members of 
the Engineering Manpower Commission. 
The National Society of Professional En- 
gineers published this article in their 
Journal. Also copies were sent to the 
Deans of Engineering Colleges, since the 
projected plans of the engineering union 
organization contemplated setting up stu- 
dent organizations in engineering colleges. 


Engineers’ Joint Council 


The question was raised as to the pro- 
cedure used by EJC in formulating its 
policies and presenting testimony before 
Congressional Committees. It was pointed 
out that EJC cannot properly represent 
the Engineering professions unless all 
major policy matters are referred to the 
societies for their study and actions. 
Otherwise, the Unity Organization be- 
comes a separate entity with opinions of 
its own, independent of those of the con- 
stituent societies. 


Society Organization and Function 


“ Dean Teare, Chairman of the Commit- 
tee on Society Functions, was invited to 
attend the Executive Board meeting, since 
the Board had decided to devote this meet- 
ing to thinking ahead in problems relating 
to the Society organization and function. 
Dean Teare presented a progress report 
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on the preliminary thinking of the Com. 
mittee. The main concern of the Commit. 
tee is to study the Society operations with 
a view toward improving its organizatiq 
and functioning. Dean Teare mentione 
that the Committee has divided the maiy 
problem into four parts, assigned to sub. 
committees for study. The reports of th 
Sub-Committees will be carefully consid. 
ered by the Committee on Society Fun. 
tions either prior to or at the time of th 
Annual Meeting. It is expected that this 
study will carry on into next year. 
Dean Teare enumerated the followin 
factors which the Committee on Society 
Functions has under consideration: 


1. Diversity. The Society organizatin 
has grown in many divergent direction 
and there seems to be need for a carefil 
review of the Committee and Divisin 
Structure so as to achieve better coordim- 
tion and minimize duplication of effort. 

2. Flow of ideas. Many of the pr 


cipal Society projects have been suggestei 
by officers of the Society. Althoughigom 
worthwhile projects have been initiated by 
Committees and Divisions, there is neei 
for more activity in this direction. It ha 
been suggested that if the Division ani) 
Section Chairmen are made members 
the General Council, a closer workim 
liaison would be established between th) 
General Council and the operations 2 
Divisions and Sections. 

3. Increasing the effectiveness of unit 
of the Society. The problem of increasig 
the operational effectiveness of the varios 
Divisions, Committees, and Sections 
the Society is being considered by th 
Committee. One of the principal prt 
lems seems to be that of travel expen 
Experience has shown that Committes 
which meet at reasonable intervals achier 
a higher degree of success and accompli 
ment than those which meet once a ye 
at the Annual Meeting. On the othe 
hand, travel appropriations can be costlj 
as pointed out by the fact that the trav 
expense of the other major engineerilf 
societies equals more than half the tol 
ASEE Annual Budget. 
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4. Size, composition, and function of 
the General Council and Executive Board. 
This is a problem of studying the optimum 
organization and lines of administrative 
control with respect to the Divisions, See- 
tions, and Committees in order to achieve 
close cooperation and efficient operation. 
The problem also consists of studying ways 
in which the most competent people can 
be inducted into Society activities and 
moved along into administrative positions. 

5. Service to the individual member. 
This consists of a study of the scope of 
operations of the Society as it pertains 
to the benefits derived by the individual 
member. This problem is reiated to costs 
of operation, since the providing of exten- 
sive collateral services to individual mem- 
bers requires adequate Headquarter staff 
and increases the operational expense. A 
phase of this study will be that of the role 
of Summer Schools and Branches in the 
Society’s program. 


Dean Woolrich emphasized the dangers 
of embarking upon a program to pay 
travel expenses of Society members to at- 
tend Committee meetings, pointing out 
that most of the Societies have large travel 
budgets which consume a very substantial 
portion of the dues of the individual mem- 
bers. Once a travel budget has been ex- 
panded, it is virtually impossible to con- 
tact it. 

The Secretary suggested that arrange- 
ments be made to hold meetings of ASEE 
Committees and Executive groups of the 
Divisions at the time of the Fall meetings 
of the ECAC and ECRC. These meetings 
have grown in importance and attendance 
and they could provide a common meeting 
ground for ASEE activities. This would 
give Committees and Divisions an oppor- 
tunity to formulate their activities for the 
year and get off to an early start. This 
plan was approved in general principle 
by the Board. 


One of the principal problems in the: 


Society operation is that of getting the 
most competent people assigned to the 
principal Society functions. It was sug- 
gested that President Woolrich send a 
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letter to the Chairman of Divisions urging 
them to give this matter careful considera- 
tion and to plan their nominations of 
Divisional officers sufficiently far in ad- 
vance to make a careful study of the pos- 
sible candidates and their qualifications. 

In outlining the current operation of 
the Society, the Secretary stated that the 
Divisions, Committees, and Sections were 
allowed considerable latitude in their oper- 
ations. The Secretary’s office attempts to 
maintain a liaison between the various 
units and keeps them informed on major 
Society activities through the President’s 
Newsletters, the JournaL and other media. 
The limited size of office staff makes it 
necessary to focus much of the attention 
on the principal Society projects and fol- 
low these through to maturity. An in- 
crease in office staff has been necessary in 
order to handle the rapidly growing ac- 
tivities of the Society. At present the 
secretarial staff is seriously overloaded 
and a further increase seems inevitable. 

Dean Walker stated that there are a 
number of areas where the ASEE should 
take an active role in arranging confer- 
ences, such as instrumentation, electronic 
computers, ete. 

The possibility of coordinating the pro- 
gram of the Section meetings with the 
national activities of the ASEE was dis- 
eussed. This might be accomplished by 
arranging sub-groups in the various Sec- 
tions which would cooperate with the Divi- 
sions and Committees of the Society, thus 
providing for a flow of ideas into the Sec- 
tions as possible material for Section pro- 
grams. 

Dean Lampe advised against turning 
the Section meetings into a National meet- 
ing, stating that many of the Section 
meetings have a high degree of individual- 
ity and purpose of their own which might 
be destroyed by attempts to control from 
above. 

The Executive Board discussed various 
proposals which have been advanced for 
improving Section operations by either re- 
locating Section boundaries in order to 
shorten travel distances or by instituting 
Sub-Sections within the present frame- 
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work of the Sections of the Society. It 
is believed that a reduction of travel dis- 
tances would increase attendance of the 
younger faculty members at Section meet- 
ings. This problem will be referred to the 
Sections for their consideration. 

Dean Woolrich urged that each Section 
consider establishing a committee to de- 
velop relations with industry in its geo- 
graphical area. The highly successful 
operations of the Division of Relations 
with Industry has demonstrated what ean 
be done in this field of activity. The Rela- 
tions with Industry Division has offered 
to cooperate with any Section of the So- 
ciety in this type of operation. 

It was pointed out that the Summer 
School programs might be improved by 
increasing the amount of time devoted to 
them, so as to make it possible to explore 
the curricular areas more deeply. 

Dean Teare mentioned that one of the 
proposals under consideration by the Com- 
mittee on Society Functions is that of 
electing the President one year in advance 
and having him serve as an ex-officio mem- 
ber of the Executive Board so as to be 
informed on current Society affairs. Also, 
the Committee on Society Functions has 
given some consideration to the possibility 
of a central nominating committee to sug- 
gest personnel for consideration as officers 
of Divisions and Sections of the Society. 


Young Engineering Teachers’ Paper 
Contest 


The Secretary reported that most of the 
Sections had submitted entries in the 
Young Engineering Teachers’ Paper Con- 
test and that the Regional Judging Com- 
mittees are making the semi-final selec- 
tions. 


ASEE Sponsorship of Education 
Conferences 


The proposal of Vice President White 
for establishing an ASEE policy relative 
to sponsorship of Educational Confer- 
ences was presented to the Board. Briefly 
this policy would make it possible for the 
ASEE to endorse an engineering confer- 
ence provided that: 
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. it deals with engineering education, 

. it has responsible management, 

. there are no financial obligations to 
the Society, 

4. one or more ASEE members are ae- 

tively working on the planning com. 

mittees. 


The ASEE Executive Board would he 
given authority to approve ASEE spon. 
sorship. This proposal will be referred 
to the General Council in June. 


Fall Meetings of ECAC and ECRC 


The Executive Board gave consideration 
to a possible theme for the Fall meeting 
of the ECAC-ECRC which will be held 
in conjunction with the ECPD Annual 
Meeting at the Statler Hotel, New York, 
October 15-17, 1953. One suggestion was 
that the ECAC and ECRC combine to de- 
velop a program on a general theme of 
the factors influencing creative thinking 
in engineering practice. No action was 
taken. 

President Woolrich suggested that Dean 
Allen of CCNY be appointed as Chair. 
man of the Fall meeting. The Executive 
Board approved. 


Associate Institutional Membership 


The Secretary stated that the Commit. 
tee on Associate Institutional Membership, 
under the chairmanship of Jesse McKeon, 
is now contacting a large number of in- 
dustries which have substantial engineer- 
ing operations in order to expand the As 
sociate membership in the Society. The 
Executive Board voted to accept the ap- 


plications of the following companies for. 


Associate Institutional Membership. 


a) United Aircraft 

b) ALCOA 

ce) IBM 

d) Sandia Corporation 

e) U.S. Steel 

f) Institute of Paper Chemistry 
g) Procter & Gamble 


ECPD Appointment 


A request from Dean Saville to appoint 
Professor Merryfield of Oregon State 
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College to sueceed Professor Mockmore 
was approved by the Board. 


Bank Resolution 


The Executive Board voted in favor of 
a bank resolution permitting the Secretary 
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to sign checks on a small petty cash ac- 
count at the First National Bank in 
Evanston. 


Respectfully submitted, 


ArTHUR BRONWELL, 
Secretary 


College Notes 


The George Washington University 
School of Engineering has announced that 
beginning next Fall it will offer a full 
curriculum leading to a Master of En- 
gineering degree. This is the first time 
that such a program has been available at 
the University. Dean Martin Alexander 
Mason, of the School of Engineering, said 
that graduate degrees awarded under this 
plan would be in general engineering, not 
in any particular field. This, he said, is 


based on a policy to emphasize scientific 
principles and their application to engi- 
neering problems rather than to promote 
engineering as a particular art. 

Present plans call for a division of the 
curriculum in three parts: one-half will 
cover up-to-date engineering problems; 
one-fourth will deal with mathematics; 
and one-fourth will be a review of modern 
principles of physics. 


In the News 


The Foundry Educational Foundation 
has announced that Mr. E. J. Walsh has 
become the Executive Director of the 
Foundation. The former Director, George 
K. Dreher, has joined the Waukesha 
Foundry Company as Manager of the 
Casting Division and a Director of the 
Company. 

* 

Fourteen American geneticists have re- 

ceived grants from the National Science 


Foundation to attend the Ninth Inter- 
national Congress of Genetics in Bellagio, 
Italy, August 24-31, 1953. The awards 
were made from 120 applicants on the 
basis of their contribution to research in 
genetics. In making the selections, the 
National Science Foundation was guided 
by the recommendations of the Genetic 
Society of America. 
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Section 


Allegheny 


Illinois-Indiana 


Kansas-Nebraska 


Michigan 


Middle Atlantic 


Missouri 


Section Meetings 


Location of Meeting 


West Virginia 
University 


Rose Polytechnic 
Institute 


Kansas State College 


Detroit Institute of 
Technology 


Dates 
April 17-18, 
1953 


May, 16, 1953 


Oct. 9-10, 1953 


May 9, 1953 


University of Delaware May 2, 1953 


Washington University April 11, 1953 


National Capital Area Howard University 


New England 


North Midwest 


Ohio 

Pacific Northwest 

Pacific Southwest 

Rocky Mountain 
*Southeastern 


Southwestern 


Upper New York 


University of Vermont 


May 9, 1953 


Oct. 10, 1953 


Chairman of Section 

C. H. Cather, 

West Virginia Univer. 
sity 

H. A. Moench, 


Rose Polytechnic 


Institute 
M. H. Barnard, 
University of Nebraska 
C. C. Winn, 
Detroit Institute of 
Technology 
C. Bonilla, 
Columbia University 
G. F. Branigan, 
University of 
Arkansas 
L. K. Downing, 
Howard University 
E. T. Donovan, 
University of New 
Hampshire 


Marquette University Oct. 9-10, 1953 A. B. Drought, 


University of 
Cincinnati 


Washington State 
College 


May 2, 1953 


April 24-25, 
1953 


San Jose State College Dec. 29-30, 


University of 
Colorado 


North Carolina State 
College 


University of 
New Mexico 


Rochester Institute of 
Technology 


1953 


April 11, 1953 


April 3 & 4, 
1953 
October, 1953 


Marquette University 

H. K. Justice, 

University of 
Cincinnati 

J. P. Spielman, 

Washington State 
College 

C. M. Duke, 

University of Califor- 
nia at Los Angeles 

C. A. Hutchinson, 

University of 
Colorado 

D. V. Terrell, 

University of 
Kentucky 

M. L. Ray, 

University of Houston 

F. E. Almstead, 

State University of 
New York 


Members of the Society are welcome at all Section Meetings 


* No Date Set. 
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ALDERMAN, ALFRED A., Divisional Supervisor 
of Technical Training, Fisher Body Div., 
General Motors Corp., Detroit, Mich. K. 
A. Meade, E. L. Yates. 

BairD, S., Instructor in Physics, 
Northeastern University, Boston, Mass. 
C. D. Johnson, W. T. Alexander. 

BALDWIN, BrucE B., Associate Professor of 
Mechanical Engineering, University of 
Cincinnati, Cincinnati, Ohio. H. K. Jus- 
tice, J. W. Beatty. 

Baum, Ropert M., Physicist-Engineer, Syl- 
vania Electric Products, Inc., Newton, 
Mass. K. L. Horowitz, R. B. Leng. 

BENNETT, JAMES L., Instructor in Engineer- 
ing, Junior College of Kansas City, 
Kansas City, Mo. H. O. Croft, C. M. 
Wallis. 

BrreHL, JOHN F., Mechanical Engineering, 
University of Cincinnati, Cincinnati, Ohio. 
P. K. Johnson, H. P. Rodes. 

BIGNELL, JAMES F., Acting Professor of En- 
gineering Drawing, University of Tampa, 
Tampa, Fla. W. J. Luzadder, J. N. 
Arnold. 

BirD, JAMES P., Instructor in Engineering, 
Junior College of Kansas City, Kansas 
City, Mo. H. O. Croft, C. M. Wallis. 

BLEAKLEY, WILLIAM B., Assistant Professor 
of Petroleum Production Engineering, 
University of Tulsa, Tulsa, Okla. W. L. 
Nelson, R. L. Langenheim. 

BoGHosIAN, WILLIAM H., Moore School of 
Electrical Engineering, University of 
Pennsylvania, Philadelphia, Pa. H.Sohon, 
J. R. Warren, Jr. 

Bourne, Henry C., Jr., Assistant Professor 
of Electrical Engineering, Massachusetts 
Institute of Technology, Cambridge, Mass. 
C. E. Tucker, K. L. Wildes. 

Boyasian, ARAM, Consulting Engineer, 55 
Stratford Ave., Pittsfield, Mass. C. E. 
Tucker, G. S. Brown. 

Brown, SANBORN C., Associate Professor of 
Physics, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. W. R. Wool- 
rich, R. B. Finch. 


New Members 
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BuNTON, LAWRENCE O., Associate Professor 
of Textile Engineering, Texas Techno- 
logical College, Lubbock, Tex. C. C. 

* Perryman, O. A. St. Clair. 

ButnHop, ARTHUR P., Professor and Head of 
Petroleum Refining, University of Tulsa, 
Tulsa, Okla. R. L. Langenheim, J. C. 
Klotz. 

CarTER, WILLIAM J., Associate Professor of 
Mechanical Engineering, University of 
Texas, Austin, Tex. M. C. Begeman, L. 
F. Kreisle. 

CHANG, YI-CHUNG, Assistant Professor of 
Chemical Engineering, University of 
Tulsa, Tulsa, Okla. R. L. Langenheim, 
W. L. Nelson. 

DAHLMAN, JOHN E., College Relations Rep- 
resentative, Glenn L. Martin Co., Balti- 
more, Md. F. W. Slantz, C. M. Merrick. 

Davis, GEorGE E., Lecturer in Engineering 
Design, University of California, Berkeley, 
Calif. C. F. Garland, J. L. Meriam. 

Davis, STEPHEN R., Instructor in Mechanical 
Engineering, University of Delaware, 
Newark, Dela. J. I. Clower, H. S. Bueche. 

Dosyns, SAMUEL W., Assistant Professor of 
Civil Engineering, Virginia Military In- 
stitute, Lexington, Va. R. A. Marr, Jr., 
J. H. C. Mann. 

DuRDEN, JOSEPH C., JR., Assistant Professor 
of Engineering Drawing and Mechanics, 
Georgia Institute of Technology, Atlanta, 
Ga. W. B. Ratterree, R. K. Jacobs. 

DuWELIUS, THoMAS A., Assistant Professor 
of Civil Engineering, Rose Polytechnic In- 
stitute, Terre Haute, Ind. H. A. Moench, 
E. A. MacLean. 

Eaton, Paut T., Associate Professor of In- 
dustrial Engineering, Georgia Institute of 
Technology, Atlanta, Ga. R. N. Lehrer, 
W. W. Cox, Jr. 

EpGEeRTON, Haroup E., Professor of Electri- 
cal Engineering, Massachusetts Institute 
of Technology, Cambridge, Mass. C. E. 
Tucker, K. L. Wildes. 
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FisHER, RoBert A., Assistant Professor of 
Chemical Engineering, University of Den- 
ver, Denver, Colo. A. E. Paige, M. P. 
Capp. 

Foster, DonALD V., Assistant Professor of 


Industrial Electricity, Pennsylvania State - 


College, State College, Pa. E. A. Walker, 
K. L. Holderman. 

Foster, Epwarp, Associate Professor of 
English, Georgia Institute of Technology, 
Atlanta, Ga. W. R. Woolrich, A. B. 
Bronwell. 

Fyre, Ian M., Instructor in Mechanical En- 
gineering, University of Delaware, Newark, 


Del. (Home: 201 S. Swarthmore Ave., 
Swarthmore, Pa.). J. I. Clower, R. V. 
Canning. 


GANZER, VicTOR M., Associate Professor of 
Aeronautical Engineering, University of 
Washington, Seattle 5, Wash. J. B. Mor- 
rison, R. H. Smith. 

GIET, GEORGE R., Professor of Electronics, 
U.S.N. Postgraduate School, Monterey, 
Calif. R.S. Glasgow, C. V. O. Terwilliger. 

HANNAH, Horace W., Associate Professor of 
English, Drexel Institute of Technology, 
Philadelphia, Pa. R. C. Disque, C. A. 
Kapp. 

Hartwig, WILLIAM H., Assistant Professor 
of Electrical Engineering, University of 
Texas, Austin, Tex. R. D. Slonneger, W. 
F. Helwig. 

HEpRICK, J. E., Professor of Chemical Engi- 
neering, Cornell University, Ithaca, N. Y. 
J. C. Smith, F. H. Rhodes. 

HENNEBERG, WALTER, Associate Professor of 
English, Drexel Institute of Technology, 
Philadelphia, Pa. H. R. Bintzer, R. 8. 
Hanson. 

HETTINGER, MatTuias, Assistant Professor 
of Engineering, University of Buffalo, 
Buffalo, N. Y. P. E. Mohn, F. P. Fischer. 

HirTHE, WALTER M., Instructor in Mechani- 
cal Engineering, Marquette University, 
Milwaukee, Wis. J. E. Schoen, A. B. 
Drought. 

Hoae, J. Barton, Head, Science Depart- 
ment, U. S. Coast Guard Academy, New 
London, Conn. 8S. L. Smith, E. R. Rivard. 

Hoxseoop, Auton A., Assistant Professor of 
English, Georgia Institute of Technology, 
Atlanta, Ga. B. L. Brown, E. Foster. 

Horton, Horace R., Assistant Professor of 
Electrical Engineering, Missouri School of 
Mines, Rolla, Mo. C. J. Grimm, J. B. 
Butler. 


NEW MEMBERS 


HUFSTEDLER, RoperT S., Instructor in Chen. 
istry, Colorado School of Mines, Golden, 
Colo. W. H. Dumke, R. A. Baxter. 

JACKSON, KENNETH B., Professor and Head, 
Applied Physics, University of Toronto, 
Toronto, Ont., Canada. K. F. Tupper, 
A. Wardell. 

JENKINS, B., JR., Instructor in Electr. 
cal Engineering, University of Louisville, 
Louisville, Ky. M. G. Northrop, H. 17, 
Smith. 

JENSEN, Max A., Associate Professor of 
Agricultural Engineering, State College of 
Washington, Pullman, Wash. J. Roberts, 
E. B. Moore. 

JOHNSON, EpwarD F., Instructor in English, 
Newark College of Engineering, Newark, 
N. J. J. H. Pitman, J. T. Shaweross. 

JONES, LLEWELLYN E., Assistant Professor 


of Mechanical Engineering, University of 

‘ Toronto, Toronto, Ont., Canada. L. § 
Lauchland D. G. Huber. 

KENNEDY, JoHN J., Instructor in Civil En 
gineering, The Citadel, Charleston, 8. ¢. 
J.C. Key, J. Anderson. 

KIESELBACH, Davip J., Educational Special: 
ist, U. S. Air Foree, Hayward, Calif 
CG. A. Rumble, W. W. Van Skiver. 

KortH, Henry, Instructor in Mechanical 
Technology, L. I. Agricultural and Tech 
nical Institute, Farmingdale, N. Y. W. 
L. Rogers, D. W. Allee. 

KruGer, Frep W., Associate Professor of 
Mechanical Engineering, Valparaiso, Ind 
H. C. Hesse, C. G. Peller. 

LESSARD, Rocer, Associate Professor o 
Mathematics, Ecole Polytechnique, Mor 
treal, Canada. H. Gaudefroy, C. 2 
Godin. 

LinpBerG, Roy A., Assistant Professor ¢ 
Mechanical Engineering, University 
Wisconsin, Madison, Wis. C. A. Gilpin 
P. H. Hyland. 

L., Instructor in Buildig 
Engineering and Construction, Massacht 
setts Institute of Technology, Cambridg. 
Mass. W. C. Voss, W. H. Gumpertz. 

MarSHALL, THoMAS A., JR., Secretary, Er 
gineers’ Joint Council, 29 West 39th St, 
New York 18, N. Y. Thorndike Savill, 
A. B. Bronwell. 

Martinez, Jose E., Assistant Professor 
Civil Engineering, University of Net 
Mexico, Albuquerque, N. M. W. ¢ 
Wagner, R. Foss. 
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Marre, ANDREW L., Associate Professor of 
Electrical Engineering, Polytechnic In- 
stitute of Brooklyn, Brooklyn, N. Y. C. 
C. Whipple, W. A. Liswer. 

MENKES, SHERWOOD B., Lecturer in Mechani- 
eal Engineering, City College of New 
York, New York, N. Y. G. J. Bischof, 
A. L. Steinhauser. 

MIcHAELS, ALAN §., Assistant Professor of 
Chemical Engineering, Massachusetts In- 
stitute of Technology, Cambridge, Mass. 
W. R. Woolrich, A. B. Bronwell. 

Moon, GEorGE D., Instructor in Chemical 
Engineering, University of Cincinnati, 
Cincinnati, Ohio. H. K. Justice, C. 
Wandmacher. 

Morcan, NEWLIN D., JR., Associate Pro- 
fessor of Civil Engineering, University of 
Wyoming, Laramie, Wyo. H. T. Person, 
E. J. Lindahl. 

Newton, GEORGE C., JR., Associate Professor 
of Electrical Engineering, Massachusetts 
Institute of Technology, Cambridge, Mass. 
E. Tucker, G. S. Brown. 

O’BRIEN, ROBERT G., Personnel Representa- 
tive, Johns Hopkins University, Applied 
Physics Laboratory, Baltimore, Md. C. 
E. Tucker, C. L. Townsend. 

OorTHUYS, HENDRIK J., Assistant Professor 
of Electrical Engineering, Purdue Univer- 
sity, Lafayette, Ind. L. E. Beck, C. R. 
Nichols. 

OrowaNn, Econ, Professor of Mechanical 
Engineering Massachusetts Institute of 
Technology, Cambridge, Mass. C. R. 
Soderberg, A. L. Townsend. 

Papis, Leo A., Assistant Professor of Me- 
chanical Engineering, Virginia Polytechnic 
Institute, Blacksburg, Va. E. D. Harri- 
son, J. B. Jones. 

Pearson, Jay F. W., President, University 
of Miami, Coral Gables, Florida. J. H. 
Clouse, C. E. Anderson. 

Pgase, WILLIAM M., Associate Professor of 
Electrical Engineering, Massachusetts In- 
stitute of Technology, Cambridge, Mass. 
W. R. Woolrich, A. B. Bronwell. 

PLass, Haroup J., Jr., Assistant Professor 
of Engineering Mechanics, University of 
Texas, Austin, Tex. M. V. Barton, B. E. 
Short. 

PorTER, ALBERT Q., Dean of Engineering, 

State University of New York Maritime 

College, Ft. Schuyler, N. Y. Bro, Aman- 

dus Leo, J. J. Foody. 
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PricE, Rospert H., Assistant Professor of 
Physical Chemistry; Chemical Engineer- 
ing, University of Cincinnati, Cincinnati, 
Ohio. W. E. Restemeyer, R. T. Howe. 

Proctor, CHARLES L., Instructor in Engi- 
neering, Southern State College, Magnolia, 
Ark. G. F. Branigan, W. H. Barnette. 

REIzIss, DANIEL, Instructor in Machine De- 
sign, The Cooper Union, New York, N. Y. 
E. M. Griswold, K. E. Lofgren. 

RIGHTLEY, Epwarp C., Assistant Professor 
of Mechanical Engineering, University of 
New Mexico, Albuquerque, N. M. C. T. 
Grace, V. J. Skoglund. 

RitEy, THomMAs M., Assistant Professor of 
Electrical Engineering, Norwich Univer- 
sity, Northfield, Vt. H. A. Maxfield, R. 
F. Marsh. 

Roark, Ivan W., Associate Professor of 
Engineering Drawing, University of Tulsa, 
Tulsa, Okla. R. L. Langenheim, W. L. 
Nelson. 

ROBINSON, Byron M., Instructor in Me- 
chanical Engineering, University of Penn- 
sylvania Philadelphia, Pa. A. Jorgensen, 
D. T. Harroun. 

Rumpr, JoHN L., Assistant Professor of 
Civil Engineering, Drexel Institute of 
Technology, Philadelphia, Pa. R. V. Giles, 
L. P. Mavis. 

Rust, CHARLES H., Assistant Professor of 


Mathematics, John Carroll University, 
Cleveland, Ohio. H. Gudebski, R. H. 
McCormack. 


Sartor, SAMUEL, Instructor in Civil Engi- 
neering, Rutgers University, New Bruns- 
wick, N. J. A. J. DelMastro, J. C. Sams. 

SARTELL, JACK A., Instructor in Mining and 
Metallurgy, University of Wisconsin, 
Madison, Wis. D. J. Mack, R. W. Heine. 

Sarver, Jacop H., Assistant Professor of 
Engineering Drawing, University of Cin- 
cinnati, Cincinnati, Ohio. A. H. Knebel, 
J. L. Baker. 

ScuapDE, Henry A., Director of Engineering 
Research and Professor of Mechanical En- 
gineering, University of California, Berke- 
ley 4, Calif. 

ScuMitTz, NorBert L., Assistant Professor of 
Electrical Engineering, University of Wis- 
consin, Madison, Wis. W. B. Swift, H. 
A. Peterson. 

Scuuttz, RospertT E., Business Manager, 

Moore School of Electrical Engineering, 

University of Pennsylvania, Philadelphia, 

Pa. H. Sohon, S. R. Warren, Jr. 


= 
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SHEARER, JESSE L., Assistant Professor of 
Mechanical Engineering, Massachusetts 


Institute of Technology, Cambridge, Mass. 
J. A. Hrones, J. P. Den Hartog. 
SNOWDEN, WAYNE H., Associate Engineer 


and Lecturer, Institute of Trans. and © 


Traffic Engineering, University of Cali- 
fornia, Berkeley, Calif. H. E: Davis, R. 
A. Moyer. 

SoHL, CHARLES E., Jr., Instructor in Engi- 
neering, Pennsylvania State College, State 
College, Pa. W. R. Woolrich, A. B. Bron- 
well. 

TayLor, Howarp F., Professor of Metal- 
lurgy, Massachusetts Institute of Technol- 
ogy, Cambridge, Mass. J. Chipman, A. 
B. Bronwell. 

THOMAS, ORVILLE M., Assistant Professor 
of Mathematics, U.S.N. Academy, An- 
napolis, Md. L. M. Kells, J. M. Holme. 

TIFFANY, THOMAS G., Instructor in Archi- 
tectural Engineering, Wentworth Insti- 
tute, Boston, Mass. M. N. Arlin, A. J. 
Martin. 

ToKvE, Toku, Professor, College of Engi- 
neering, Ibarki University, Taga-Machi, 
Ibarki, Pref., Japan. M. Oyama, K. 
Shimizu. 


NEW MEMBERS 


Toprac, A. ANTHONY, Assistant Professo; 
of Civil Engineering, University of Texas, 
Austin, Tex. P. M. Ferguson, W. RB, 
Woolrich. 

Vouz, CarL, Instructor in Electrical Engi. 
neering, Pennsylvania State College, State 
College, Pa. V. E. Neilly, P. E. Shields. 

WACHTER, WILLIAM M., Chairman, Depart- 
ment of Engineering, University of Ha- 
waii, Honolulu, Hawaii. W. J. Holmes, 
J. G. Bennett. 

WALKER, ARTHUR W., Professor and Head, 
Petroleum Engineering, University of 
Tulsa, Tulsa, Okla. R. L. Langenheim, 
J. C. Klotz. 

WILKES, SHERRELL R., Assistant Professor 
of English, University of Cincinnati, Cin 
cinnati, Ohio. H. A. Dangel, H. K 
Justice. 

Wutrr, JOHN, Professor of Metallurgy, 
Massachusetts Institute of Technology, 
Cambridge, Mass. J. Chipman, A. M. 
Gaudin. 

YounGsLoop, A., Instructor in 
Electrical Engineering, Massachusetts In- 
stitute of Technology, Cambridge, Mass, 
T. F. Jones, Jr., C. E. Tucker. 


675 new members elected this year 


Jot It Down.... 


FALL MEETINGS OF A.S.E.E. 
Including CONFERENCES OF 
aad ECLLAG.... 


Open to All A.S.E.E. Members 


October 15-17 


STATLER HOTEL 
NEW YORK, N.Y. 


HELD IN CONJUNCTION WITH THE ANNUAL 
MEETING OF E.C.P.D. 


-rofessor 
f Texas, 
Wk 


1 Engi- 

Shields, 
Depart: 
«* Manual of Graduate Study 
in Engineering 

‘sity of 
genheim, Prepared by the Graduate Study Committee of ASEE. Order 
your copy now from ASEE Headquarters. 50¢ per copy. Please 


> i 
-rofessor enclose a remittance with order. 


ati, Cin- 
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‘hnology, 
, Ae 


etor in 


setts Fifth College-Industry Conference 
Proceedings Available 


ear 

‘ Eleven papers from the 5th College-Industry Conference, spon- 
- sored by the Relations With Industry Division of ASEE at North- 
western University on January 31, 1953, are available in mimeo- 
graphed form. These can be ordered from the Secretary, ASEE 
Office, Northwestern University, Evanston, Ill. The price is 50¢ 
per copy. Please enclose a remittance with your order. 


Reprints of the Report oF THE COMMITTEE ON IMPROVEMENT OF 
TEACHING, which appeared in the September, 1952 issue of the Jour- 
NAL, are available for 15¢ per copy in quantities under 100 and 
$8.00 per hundred. Orders should be sent to the ASEE Office, 
Northwestern University, Evanston, Illinois. Please enclose remit- 
tance. 
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TEACHING POSITIONS AVAILABLE 


The following rules were adopted by the General Council of the ASEE: 

1. The privilege of advertising for teaching positions is extended only to college 
and technical institutes which are either Active or Affiliate Institutional Members of 
the ASEE. 

2. Advertisements must be for positions available only. No advertisements will be 
accepted for an individual seeking a job. ACHIEV 

3. Advertisements should not specify salaries. TIC 


4. Advertisements must be submitted not later than the first day of the month pre. —_ 
ceding the month of issue. AEC ‘ 
5. Because of limited staff, the ASEE headquarters cannot maintain personnel files 'K. 
or supply detailed information about jobs. In replying to blind ads, address letters to AERON! 


American Society for Engineering Education, Northwestern University, Evanston, Illi. AN 


nois and give blind ad number. Am RE 
6. Information and rates for advertising in the Journal can be received by writing GR: 
ASEE Headquarters. ARE W 
7. In order to conserve space and achieve uniformity, the privilege is reserved to Cu 
rearrange advertisements. 
BASES 
INC 
POSITION OPEN FOR MECHANICAL | THE UNIVERSITY OF AKRON CO- Sh 
Engineering Teacher. Supervise Mechani- | operative program. Asst. Prof. E.E. Elee- BRITAIN 
cal Engineering Laboratory and teach some | tronics specialty with M. S. degree and in- G. 
courses. Opportunities for graduate study, | dustrial experience. For twelve-month ap- 
research, and outside consulting work. | pointment. Salary open. Write to: K. F. Can C 
Salary and rank based on applicant’s quali- | Sibila, Head, E.E. Dept., Akron 4, Ohio. NEI 
fications. Please contact Head, Depart- Can E 
ment of Mechanical Engineering, Washing- | ANTIOCH COLLEG E, YELLOW Co: 
ton University, St. Louis 5, Missouri. Springs, Ohio. Assistant or Associate Pro- a> 
fessor of Mechanical Engineering, prefer- A 
ASSISTANT PROFESSOR OF ME- | aply with both teaching wii indeeteial ex- Co-oP | 
chanical Engineering to instruct under- perience, to teach courses in heat power, F. 
graduate students in basie courses. M.S. kinematics, and machine design, and to CRITICA 
anges ae supervise mechanical engineering program. L. 
ge Write to: Professor R. A. Voelker,  CURRIC 
ment, Colorado A & M College, Fort Col- CURVES 
lins, Colorado. 
INSTRUCTOR—RECENT M.E. OR C.E. | INSTRUCTOR TO ASSIST IN DRAW- _— 
graduate to teach engineering drawing and | ing Department and to take charge of Devate 
descriptive geometry and work toward M.S, | Mechanical Laboratory and head up labora- J. 
Write to L. N. Gulick, 109 Engineering | tory courses in Mechanical Engineering Discus: 
Building, University of Pennsylvania, Phil- | Department. Location Rocky Mountain Disranc 
adelphia 4, Pennsylvania. Area. VER 
Wh 
INSTRUCTORS FOR PENN STATE | INSTRUCTOR OR ASSISTANT PRO- 
off campus centers—two year college ter- | fessor of Electrical Engineering; MS. Epucar 
minal programs—Electrical, Mechanical, | Desired with specialization in power; to C. 
Structural Design subjects. Faculty par- | teach machinery and circuits courses. Posi- Epucat 
ticipates in Hospitalization, Retirement, | tion available September, 1953. Send ap- Cat 
Insurance and Tenure plans. Apply to | plication to Chairman, Department of Elec ELectr! 
Terminal Study Dept., Central Extension | trical Engineering, State College Station, Mu 
Bldg., State College, Pa. Fargo, North Dakota. 
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Subject Index 1952-1953 


ACHIEVEMENTS IN ENGINEERING EDvUCcA- 
TION. Thorndike Saville 
ADEQUACY OF COLLEGE MATHEMATICS. 
K. L. Noble 
A.E.C. Looks AT THE UNIVERSITIES. T. 
K. Glennan 
AERONAUTICAL ENGINEERS, 752 SuPPLY 


222 


121 


18 


PROFESSIONAL EDUCATION IN 4 
Years. E. R. Schatz 
CurRRICULUM Size 5. E. E. Dreese 7, 
EMOTIONAL RESPONSE TO TEACHING 
TECHNIQUES. N. A. Christensen 10, 
ENGINEER AND THE SCIENTIST, THE. W. 


F. G. Swann 


AND DEMAND. K. D. Wood ...... 2, 99 ENGINEER AS AN INDIVIDUAL IN INDUS- 
Ain RESEARCH AND DEVELOPMENT PRo- way. H. N. Muller, Jr... 10, 
cram. O. G. Haywood .......... 7, 373 ENGINEER BECOMES A PROFESSIONAL 
Are We REeaDy TO CONSIDER A MAJOR MaANaGER. H. Rubey ........... 5, 
Cuance? W. S. Evans .......... 8, 476 ENGINEER—SCIENTIST OF ToDAY, THE. 
BASES OF ENGINEERING PROBLEM-SOLV- ENGINEERING ENROLLMENTS AND DE- 
ne Skis. J. F. Calvert, H. P. GREES, 1952. R. C. Story and H. H. 
Shelley and R. S. Hartenberg ...9, 509 Armsby 5, 
BriTaIn’s EcoONOMIC RISE AND DECLINE. ENGINEERING HistorY—A PEDAGOGIST’s 
Gs 2, 71 PROBLEM. C. L. Sonnenschein ...9, 
' ENGINEERING PROBLEMS IN ATOMIC 
Can CURRICULA IN INDUSTRIAL ENGI- Ener@y. W. E. Kelley teéseeeese 2, 
NEERING BE UNIFIED? W. Platt ..2, 115 EN@mNgERs. H. Hoover ....... pteeeee 3, 
Can ENGINEERING GRADUATES MAN A ENGLISH AND HISTORY FOR THE ENGI- 
Company? E. G. Bailey ........ 5, 322 NEER. H. D. Piper ...........-. 8, 
COMMUNICATIONS—RESPONSIBILITY OF EXPERIMENT IN CONFERENCE TEACHING. 
Manacement, A, W. Rathe ..... 9, 524 H. L. Manning ..........+...+. 8, 
Co-op PREPARES FOR ENGINEERING. C. 
7, 390 FINANCING ENGINEERING EpucatTion. J. 
CriTICAL EVALUATION OF COUNSELING. De 5, 
CURRICULUM AND CocurRRICULUM. C. M. W. B. Plank: . 2, 
CurvEs oF DisTorTION. A. M. Hill ...9, 542 GOAL FOR AMERICAN ENGINEERING EDv- 
CATION. S. C. Hollister .......... a 
DERIVATION OF ForMuULA. W. E. How- GOVERNMENT-SUPPORTED RESEARCH. A. 
7, 430 T. Waterman ................. 3, 
DEVELOPING A COMBUSTION LABORATORY. GRADUATE MANUAL, REVISED ........ 9, 
Discussion. J. 8. Campbell ......... 8, 487 History or ENGINEERING EDUCATION 
VERSITY OF Kentucky. M. M. 
10, 573 In RECOGNITION AND A Forwarp Loox. 
Epucating ENGINEERS FoR 2000 A.D. Inpustry’s STAKE IN A.S.E.E. J. C. 
EpucaTIoN FoR Epucators. A. B. INSTRUCTIONAL STAFF EXTENSION DkE- 
8, 457 VELOPMENT. M. D. Adams ...... 8, 
ELECTRICAL ENGINEERING CURRICULUM— INTEGRATING ACTIVITIES OF AN AGRI- 
Mip-Century TRENDS. R. G. Kloef- CULTURAL ENGINEERING DEPART- 
7, 420 MENT. G. A. Marston .......... 10, 
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5098 SUBJECT 
INTEGRATION OF CHEMICAL ENGINEERING 
FUNDAMENTALS. J. M. Smith ....9, 537 
Isn’r THIS THE CRYING NEED? W. W. 
LAMME AWARD RECIPIENT .......... 
LetT’s CLEAN Hovuse. J. R. Snell ....9, 497 
Ler’s Face THE Music. J. Gerardi ..7, 431 
LooKING AHEAD IN ENGINEERING Epuca- 
TION. L. M. K. Boelter ........4, 249 
LooKING AHEAD IN ENGINEERING EpDUCA- 
‘gion. 8. C. Hollister ....... 4, 258 
MANPOWER UTILIZATION AND NATIONAL 
Security. A. S. Adams ........5, 325 
MANPOWER UTILIZATION AND NATIONAL 
Security. C. H. Brown ........5, 328 
Matu FOUNDATION FOR INDUSTRIAL EN- 
GINEERING. H. P. Emerson ......8, 472 
MATHEMATICS IN INDUSTRIAL ENGINEER- 
InG. W. G. Ireson ....... 
MILITARY RESEARCH IN THE Univer. 
MINIMUM MATHEMATICAL REQUIRE- 
MENTS. G. Ernst, B. R. Teare, R. B. 
Saylor, and P. D. Collier .......2, 136 
MINUTES OF EXECUTIVE BOARD MEET- 
MINUTES OF EXECUTIVE. Boag MEET- 
MINUTES OF EXECUTIVE BoaRD MEET- 
MINUTES OF EXECUTIVE BoarD MEET- 
MINUTES OF GENERAL Counci MEET- 
MINUTES OF GENERAL COUNCIL MEET- 
MODERN ENGINEER SHouLD BE 
CATED AS A SCIENTIST: IN COLLEGE. 
MODERN ENGINEER SHOULD BE EbDv- 
CATED AS A SCIENTIST: IN INDUS- 
NaTION’s Fiorina, THE. H. Colee ....7, 364 
NEW AND SPECIALIZED ARMY LABORA- 
ponies, Nichols’ 378 
OpEN-Book EXAMINATIONS. R. H. 
OPTIONAL PROBLEM. W. K. Viertel ..10, 581 
OPTIONS AND ORNAMENTALITIES. A. G. 
ORIENTATION AND DEVELOPMENT OF 
JUNIOR ENGINEERS. J. F. GorDON 5, 316 
OUTLINE OF PROCESSES OF REASONING. 
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PLAN FOR TRAINING WOMEN IN ENnGI- 
NEERING. F. C. Morris ..........3,1%4 
PROBLEM-SOLVING SKILL IN DRAWING. R. 
PROCEDURE FOR TEACHING FUNDAMEN- 
PROFESSIONAL ENGINEER—ASCENDING 
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To Mepiocrity? W. R. Woolrich .8, 439 
PuRPOSE OF A COLLEGE EDUCATION. R. 
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ERGY EDUCATION 149 
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REPORT OF COMMITTEE ON SALARIES. 8. 
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REPORTS OF VICE PRESIDENTS ......3, 179 
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Route OF SPONSORED RESEARCH. R. A. 
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pipaTes. H. A. Jaeger ..........3, 159 
SEcRETARY’s Report. A. B. Bronwell .1, 82 
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Fiw companies can 
offer as broad a range of career 
opportunities as General Eleetric. 
Whether a young man is inter- 
ested in science or engineering, 
physics or chemistry, electronics 
or atomic energy, plastics or air 
conditioning, accounting or sales, 
employee relations or advertis- 
ing, drafting or jet engines .. . 
he can plan for himself a G-E 
career. 

The training programs sum- 
marized here are only a few of 
the “open doorways” that lead 
to successful careers in a com- 
pany where big and important 
jobs are being done, and where 
young people of vision and cour- 
age are needed to help do them. 
_ If you are interested in build- 
ing a G-E career after gradua- 
tion, talk with your placement 
officer and the G-E representa- 
tive when he visits your campus. 
Meanwhile, for further informa- 
tion write to College Editor, 
Dept. 2-123, General Electric 
Co., Schenectady 5, New York. 


WAYS TO BEGIN 
A SUCCESSFUL CAREER 


TEST ENGINEERING PROGRAM— offers engineering graduates 
opportunities for careers not only in engineering but in all 
phases of the Company's b Includes rotating assignments 
plus opportunities for classroom study. 


BUSINESS TRAINING PROGRAM—open to business adminis- 
tration, liberal arts, and other graduates . . . for careers in 
accounting, finance, administration, and other fields. Includes 
on-the-job training plus classroom study. 


CHEMICAL AND METALLURGICAL PROGRAM—provides ro- 
tational assignments in chemistry, chemical engineering, and 
metallurgy. Also offers graduate-level courses stressing solution 
of practical engineering problems through application of basic 
principles of physical chemistry and unit operations. 


MANUFACTURING TRAINING PROGRAM—for developing 
leaders in the field of manufacturing. Open to graduates with a 
technical education or a general education with technical em- 
phasis. 


ADVERTISING TRAINING COURSE—offers graduates career 
opportunities in all phases of advertising, sales promotion, and 
public relations work. Includes on-the-job training and a com- 
plete classwork program. 


PHYSICS PROGRAM—offers physicists rotating assignments in 
applied research in many fields of physics plus ample oppor- 
tunity for organized classroom study. Program graduates have 
gone into such fields as research, development, manufacturing, 
design, marketing. 
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CROW ROTATING ELECTRIC 
MACHINE 


WITHOUT A PEER!!! 


For Teaching the 
CONSTRUCTION — OPERATION — APPLICATION 


ELECTRIC MOTORS — GENERATORS — ALTERNATORS 
D.C. and A.C. (one, two and three phase) 


The Famous Crow 
ROTATING ELECTRIC MACHINE 
“Is Without a Peer” 
says the Head of a famous Dept. of Electricity 
@ MORE THAN 130 different operating machines can be constructed 


from one kit. @ Supplied with complete text-manual. @ Designed 
specifically for instruction purposes. @ No Special Wiring Necessary. 


WRITE TODAY FOR FREE ILLUSTRATED BULLETIN 


UNIVERSAL SCIENTIFIC COMPANY, INC. 


Box 336H VINCENNES, INDIANA 
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PHOTOELASTICITY—A CASE HISTORY 


IN BENT BEAM DESIGN ¢ MAXIMUM STRESS IN THE UPPER BEAM 
WAS REDUCED 25% BY REMOVING 300 POUNDS OF METAL» 


ONLY THE PHOTOELASTIC METHOD OFFERS SUCi 
RESULTS SO QUICKLY SO ECONOMICALL 


MODEL MAKING KITS COMPLETE WITH PLASTIC, CUTTERS, SAMPLE TEMPLATES 
POLARISCOPES—5”, 6”, 8”, 10”, 12” FIELDS WITH BUILT-IN STRAINING FRAMES 


PHOTOELASTIC SUPPLIES CARRIED IN STOCK 


AUXILIARY EQUIPMENT—STRAINING FRAMES FOR EXISTING UNITS 
LOAD MEASURING CELLS—CAMERAS—PROJECTION ACCESSORIES 
PARALLEL LIGHT SYSTEMS— COKER COMPENSATORS — OPTICS 


SEND FOR CATALOG 


CHAPMAN LABORATORIES P. 0. 207, WEST CHESTER, Ph 
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COPLEG ES 
New! 


MECHANICAL VIBRATIONS, 2nd Edition 


by WILLIAM T. THOMSON, Professor of Engineering, 
University of California (Los Angeles) 
Thoroughly revised from beginning to end, this new edition 
features: 
Improved presentation method—Vector method— 
Balancing of engines—Method of influence coefficients—Vibra- 
tion of elastic bodies. 
Expanded treatment of —Fourier analysis—Instrumentation. 
Added sections on—Air springs and field method of balancing 
rotors—Forced oscillations of multimass systems—Matrix itera- 
tion and orthogonality principle—New tabular method for flex- 
ural vibration—Transient response of elastic structures—Dual 
network and analogy. 
Approx. 250 Pages . 55%" Coming June 1953 


INDUSTRIAL ELECTRONIC ENGINEERING 


by WELLS L. DAVIS, Babcock and Wilcox Tube Company, 
and HERMAN R. WEED, The Ohio State University 
This book is designed for the advanced student in electrical or 
mechanical engineering for the purpose of developing a quantita- 
tive approach to the design and understanding of industrial ap- 
plications of electronics. Emphasis is on the method of analysis 
of general problems rather than a complete coverage of all pos- 
sible topics. Among the subjects included as examples to develop 
the process of analysis are photo tubes with relay and amplifier 
applications, timing circuits with resistance welder control as an 
example, servomechanisms with AC motor drive, crystal and 
metallic rectifiers and x-ray. 
Approx. 450 pages 5542836 + February, 1953 


ELECTRICAL ENGINEERING, 2nd Edition 


by FRED H. PUMPHREY, University of Florida 
OUTSTANDING FEATURES OF THE REVISION: (1.) Sections on 
transformer and polyphase circuits are greatly expanded. (2.) 100 
ages have been added to the first 8 chapters on theory. (3.) Il- 
IPLATES ustrations and applications are chosen to give maximum motiva- 
FRAMES tion to non-electrical engineering students in their own selected 
fields. (4.) Balanced emphasis on instrumentation, electric circuits, 
electronics, control and machines. Basic problems of electric 
circuits and electronics are illustrated by problems involving in- 


UNITS dustrial instrumentation, control and the utilization of electric 
SORIES power in industry. 
466 Pages . 834" . Published May, 1953 


)PTICS Send for your copies today 


gE PRENTICE-HALL, INC. 70 FIFTH AVENUE, NEW YORK 11 
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Popular RONALD 
MECHANICS of MATERIALS 


OFFERS the student an understanding of the be- 

havior, under load, of structural members and 

machine parts constructed from common materials, 

Glenn Murphy . Explains standard methods for analysis, principles 
Iowa State College of statics, the geometry of the loaded number, 
roperties of materials. 650 drill problems help 

ca d students’ confidence in their own knowledge. 

262 ills., 310 pages. Rev. Printing. $4.75 


ELECTRONICS—Principles and Applications 


COVERS the basic uses of electron tubes in the 

communication, industrial, and control fields. 

Planned for non-electrical students of engineering, 

Ralph R. Wright it contains an introduction to theory which lays a 

foundation for understanding practical applications. 
irginia Polytechnic Institute fessor Wright handles all the main fundamentals 
in a very clear and understandable way.”—R. W. 

WARNER, The University of Texas. 315 ills., 

19 tables, 387 pages. $3.50 


STATICS and STRENGTH of MATERIALS 


THIS WELL-WRITTEN textbook is suited for 
any course where the student begins the study of 
mechanics before completing the calculus. Covers 
in detail coplanar force systems, systems in space, 
uses of light-weight alloys, high strength steels, 


Jasper O. Draffin and 
W. Leighton Collins 


Both of the plastics. “The authors are to be complimented on 
Untewsitg of placing the emphasis properly on this dificult 
SAMUEL B. FOLK, Ohio State University. 467 

ills., 27 tables, 398 pages. $7.00 


PLANT LAYOUT and MATERIALS HANDLING 


A CONCISE, complete examination of modern 
techniques for developing efficient layouts of equip- 
ment and operating facilities. Stresses the major 
James M. Apple ‘ae of coordinating plant layout, materials 
Michigan State College andling, methods engineering, and production 
lanning and control to help integrate manufactur- 
ing facilities and paper work. 183 ills., 15 tables, 
367 pages. $5.00 


ELEMENTS of APPLIED HYDROLOGY 


SETS FORTH the fundamentals of hydrology, and 
encourages in students an analytical approach to 
the solution of engineering problems. Reflects 
recent advances made in the practical application 
of the science. More than 100 clarifying illustra- 


Don Johnstone 
Formerly Ohio State University 


William P. Cross tions, plus exercises and problems. “There are few 
Hydreulte Engineer good books on the subject, but I definitely liked Fohn- 
U. S. Geological Survey stone and Cross’ treatment.”—Brother GEORGE J. 
SPAHN, University_of Dayton. 109 ills., 32 tables, 

276 pages. $5.00 
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Boeing offers graduates 


ENGINEERING 
CAREERS with a future 


When you counsel students, you want 
to guide them toward careers that 
offer opportunities for advancement, 
for varied experience and stability. 
Boeing fulfills all these requirements. 
For no industry approaches this one 
in offering young engineers such a 
wide range of experience, or such 
breadth of application—from pure re- 
search to production design, all going 
on simultaneously. 


STABILITY 

Boeing is in its 36th year. Its Engi- 
neering Division, which has grown 
practically continuously, now numbers 
over 6000, in contrast to a peak of 


3500 at the height of World War II. 


Aircraft development is such an in- 
tegral part of our national life that 
young engineers can enter it with full 
expectation of a rewarding, long-term 
career. While the Boeing Engineering 
Division is large, it is so organized 
that each engineer is an individual 
who stands out in proportion to his 
ability. 


BREADTH OF EXPERIENCE 

Boeing is constantly alert to new tech- 
niques and materials—and approaches 
them without limitations. Extensive 
sub-contracting and major procure- 
ment programs — directed and con- 
trolled by engineers — afford varied 
experience and broad contacts and 
relationships. 


PRODUCTS 
Boeing produces C-97 military trans- 
ports, B-47 six-jet and B-52 eight-jet 
bombers. Through these fighter-fast 
jet bombers, Boeing has acquired an 
unmatched background in designing, 
building and flying multi-jet aircraft. 
It is the first American company to 
announce entry into the jet transport 


field. In addition, Boeing conducts a 
comprehensive guided missile pro- 
gram, research on nuclear-powered 
aircraft, and produces a revolutionary 
gas turbine. 


RESEARCH 

Boeing’s research facilities are unsur- 
passed in the industry. They include 
America’s only privately designed and 
owned trans-sonic wind tunnel, and 
acoustical, hydraulic, pneumatic, 
mechanical, electronics, vibration and 
physical research laboratories. 


OPENINGS 

Openings for graduates at Boeing lie 
in all branches of engineering, for work 
in aircraft designing, development, 
production, research and tooling. Also 
for servo-mechanism and electronics 
designers and analysts, and physicists 
and mathematicians. Boeing engi- 
neers work at engineering. The divi- 
sion is so organized that most draw- 
ings are made by draftsmen. 


LOCATION 
Boeing engineering activity is concen- 
trated at Seattle in the Pacific North- 
west and Wichita in the Midwest. In 
addition to skiing and mountain sports 
near Seattle, both communities offer 
fine fishing, hunting, golf, boating and 
other recreational opportunities. Both 
are fresh, modern cities with fine resi- 
dential and shopping districts, and 
schools of higher learning where en- 
gineers can study for advanced 
degrees. 

INFORMATION 

If you or any of your students would 
like additional information about en- 
gineering careers at Boeing, write to 
John C. Sanders, Staff Engineer- 
Personnel, Boeing Airplane Company, 
Seattle 14, Washington. 
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| 3RD EDITION 
APPLIED KINEMATICS 


By J. HARLAND BILLINGS 
Drezel Institute of Technology 


This next text, designed for a basic course in kinematics, successfully 
presents the theory with a maximum of application to the problems of 
engineering and industry. Basic theorems and principles are developed 
rigorously from fundamentals, making full use of the student’s recently 
acquired physics and calculus, thereby giving him confidence in 
their use and usefulness. Theory is followed closely by illustration 
—generally by application to engineering and production. 


352 pages $4.50 
3RD EDITION MORSE’S 
POWER PLANT ENGINEERING 


By FREDERICK T. MORSE 
University of Virginia 


Completely revised and brought up-to-date, this Third Edition 
maintains the same successful approach which distinguished the 
first two editions. SOME OUTSTANDING FEATURES ARE: 
better balance has been achieved in this edition by greater em- 
phasis on the small and medium-sized plants; all discussions are 
abreast of the most recent advances in all types of power plants; 
new material on gas turbines and the fundamentals of nuclear 
energy has been added; there is increased coverage of the operat- 
ing engineer’s problems; many solved examples and illustrations. 

On Press 


FUNDAMENTALS OF STRUCTURAL ANALYSIS 


By A. A. JAKKULA and HENSON K. STEPHENSON 
Both at A § M College of Texas 


This excellent text, for the first course in struc- 
tural engineering, introduces the basic elements, 
fundamental principles, and elementary pro- 
cedures involved in the stress analysis of stat- 
ically determined structures. NOTABLE FOR 
ITS: fine treatment of floor systems and com- 


ponents; unusual coverage of cables and arches; 
thorough treatment of mill bents of all types; 
and the most adequate coverage of Wind Loads 
yet to appear in an elementary text. 

Just Published 


Examination Copies Sent on Approval 
18 
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Early August Publication 
NEW SERIES N 


ENGINEERING 
DRAWING PROBLEMS 


By ELIOT F. TOZER and EUGENE G. PARE 
Respectively, Northeastern University and Illinois Institute of Technology 


This completely new set of problems reflects the recent trend 
toward more emphasis on fundamentals of engineering without 
sacrificing attention to modern drafting practice. Series N is 
the latest of a long line of sets prepared from year to year for 
use in first year engineering courses. SOME OUTSTANDING 
FEATURES ARE: practical industrial problems redesigned for 
effective teaching; expanded material on orthographic and pic- 
torial sketching; new material on charts, graphs and alignment 
diagrams; industrial size, 11 X 17 sheets with adequate problem 
material and ample supply of bordered buff and vellum sheets 
for supplementary assignments; usable with any standard text- 
book ; drafting conforms to latest standards. 


Ready in August. 


Just Published 2ND EDITION 
ROWE and McFARLAND’S 
ENGINEERING DESCRIPTIVE GEOMETRY 


By CHARLES ELMER ROWE and 
JAMES DORR McFARLAND 


Both of the University of Texas 


This new edition, now under the co-authorship of two educators who 
have worked together on Descriptive Geometry for over a quarter of a 
century, has in its problem section virtually all 
new problems, many of which are practical engi- 
neering applications. Over fifty percent of them 
are shown in layout form. The “direct method” 
of Descriptive Geometry as emphasized in this 
text, has distinct advantages over the older or 
“Mongean method.” The simple co-ordinate 
system of the first edition has been retained as 
being the easiest and most accurate method of 
transferring the data to the student’s drawing 
paper. Instructors will find this a time-saving oa eae 
method of presenting problem data for quizzes Since 1848 
and examinations. 


352 pages $4.25 


Examination Copies Sent on Approval 
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MEASUREMENT TECHNIQUES 
IN MECHANICAL ENGINEERING 


By R. J. Sweeney, Consulting Mechanical Engineer, formerly of 
Lehigh University. Here is a stimulating new text on the meas- 
urement techniques used in performance testing of power equip- 
ment. Providing a full discussion of instrument and theory 
practice, it enables the instructor to concentrate on the specific 
laboratory experiment. The work is sufficiently flexible to suit 
special objectives in any particular course. 


1953. 310 pages. Probably $5.50 
INTRODUCTION TO AERONAUTICAL DYNAMICS 


By Manrrep Rauscuer, Federal Polytechnic Institute, Zurich, 
Switzerland. A broad, fundamental treatment of the field of 
Mechanics. The work is especially valuable for its brilliant 
integration of fluid dynamics and the fundamental mechanics of 
solids—topics too often isolated in the past. Students will 
benefit immeasurably from the originality of viewpoint and from 
the unusual pains taken to explain fundamentals and elaborate 
the more abstruse points and concepts. 


1953. Approx. 623 pages. Probably $10.00 
ELEMENTS OF HEAT TREATMENT 


By the late George M. Enos and E. Fontaine, 
Purdue University. Vividly illustrated and written in simple 
language, this text provides a thorough grounding in the basic 
principles governing the application of heat in the alteration of 
the mechanical properties of metals. The authors define the 
major processes—annealing, hardening, tempering, and normal- 
izing—and show how each process is used to achieve special 
characteristics in a metal. 


1953. Approx. 285 pages. Probably $5.00 


THE PRINCIPLES AND PRACTICE OF SURVEYING 
Vol. 11—HIGHER SURVEYING—Seventh Edition 


By Cuartes B. BreeEp, and the late Georce L. Hosmer, Massa- 
chusetts Institute of Technology. No effort has been spared to 
bring the seventh edition of this standard work into conformity 
with the best current practices. Several sections of the work 
have been extensively revised or rewritten—notably those deal- 
ing with photogrammetric surveying, survey control, and hydro- 
graphic surveying. 
1953. 675 pages. $7.00 


Send for Examination Copies—Test Them in Your Classes 
JOHN WILEY & SONS, Inc. 440-4th Ave. New York 16, N.Y. 
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